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(57)Abstract: 

PURPOSE: To obtain the subject 
new DNA for preventing infection of 

a feline infectious pertitonitis I type ZZZZX^^ZI^XI- rZIZr^ 

virus and producing vaccine for " " j 

treating and a reagent for diagnosis, -r-r t t -z't ■s-r-:- *r -r x"" 

corresponding to spike protein gene 

RNA of feline infectious peritonitis I 

type virus and having a specific base 



1/2 



2005/04/04 14:50 



, Searching PAJ 

sequence. 

CONSTITUTION: This DNA 
corresponding to spike protein gene 
RNA of feline infectious pertitonitis I 
type virus has length of total length 
or part of the base sequence and is 
useful for producing vaccine capable 
of preventing or treating infection of 
feline infectious pertitonitis I type 
virus being renal progressive viral infectious disease observed in many 
animals of the family Felidae and showing lethal progress and reagents for 
diagnosis. The DNA is obtained by cloning RNA recovered from feline 
infectious pertitonitis I type virus by a reverse transcriptase-PGR method. 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following array [** 1] 
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ATS AZA TTC AZA AXA CTT ACA CTC C7T AGC GTT GCC AAG TC7 6AA 6AC GCT OCT CAT G6T 60 
MI FI Z LTLL8 V AXSEDAPBG 
5 10 15 20 

GTC ACC m CCC CAA fn &&T A(» TCC CAT m OAA AOO TTT GAA CtT AAX TTC TAG 120 
VTIiPQFHTSBNNERFSLNFI 
25 30 35 40 

AAT TTC TTA CAA ACT TGG OAT AT& OCA OCA AAC ACA GAA ACC ATT CTA BOA G6T TAT CT6 180 
NFLQTVDIFPRTETIL66TL 
45 50 55 60 

OCT TAT TOT GGA GGA GGG GTT AAT SGT G6G TS6 TAT AAT TTT AGT CAA AGT GTS OGA CAA 240 
PT C GAG79G6V I fiFSQ S7GQ 
65 70 75 80 

AAT GGT AAG TAT GCC TAG ATA AAC ACG CAA AAT CTG AAT ATA COG AAC GTT CAT GGC GTC 300 
NGKXAl INTQtiLSIPHyaGV 
85 90 95 100 

TAT TTT GAC GTA AGA GAA CAT AAT AAT G&C GGT GAG TOG GAT GAT CGT GAT AAA GTT GGC 340 
TFDVREHNNDGEHDD RDKVG 
105 no 115 120 

CTA TTG ATT GOT ATA CAT GGC AAC TCG AAG TAT AGT TTG CTT ATG GTT TT6 CAG GAT GOT 420 
LLIAIfiGIISlCT5&LHVIiQDA 
125 130 135 140 

GTG GAA OCT AAT CAG CCC CAT GTT GOT GTT AAA ATT TOC CAT TGG AAG CCA GGT AAC ATA 400 
ABQ P H VAVK I C H WK PGN Z 
145 150 155 160 

AGT TCT TAT CAC GCG TTT AGT GTA AAT CTA G6A GAT GGT GGT CAA TGC GTG TTT AAT CAG 540 
SSTHAFSVMLGD GGQCVrSIQ 
165 170 175 180 

AOA TTT TCA TTG GAC ACC GTA TTG ACA ACT AAT GAC TTC TAT GGC TTC CAG TGG ACT GAC 600 
RFStiDTYLTTNDFIGFGWTD 
185 190 195 200 

ACC TAT GTT GAT ATC TAT CTA GGT GGC ACT ATT ACT AAA GTO TGG GTT GAC AAT GAT TGG 640 
TTVDZTLGGTITJCVirVPNDII 
205 210 215 220 

AGC ATT GTT GAA <XJT AGC ATC TCC TAT CAT TGG AAT CGG ATT AAC TAT GGA TAT TAC ATG 720 
SZVSASISTS WKHIlflGTIN 
225 230 235 240 

CAA TTT GTT AAT CGC ACC ACT TAT TAT GCG TAT AAT AAT ACT GGT GGT GCA AAT TAC ACA 780 
QFVHRTTTYAYHHTGGAHYT 
245 250 255 260 

CAA TTQ CAG TTA AGC GAA TGC CAT ACT GAT TAT TGT GCT GGC TAT GOT AAG AAT GTC TTT 640 
OL0L8ECHTDTCAOTAX NV F 
265 270 275 280 

GTG CCT ATA GAT GGT AAA ATA CCA GAA GAC TTC TCC TTT AGT AAC TGG TTT TTA TTG TCA 900 
VPZD6KIFEDFSFSH«FtiX»& 
28S 290 295 300 

GAT AAA TCC ACT TTG GTA CAA OGT CGT GTT CTT AGT AGT CAA OCA G» TTT GTA CAA TGC 960 
DK8TLVQGRVLSSGPVFVQC 
'305 310 315 320 

CTT AGG CCT GTA CCA TCG TGG TCT AAC AAT ACG GCT GTG GTG CAT TTT AA& AAT GAT GCC 1020 
LRPVPSV SNBTAVVHFXHDA 
325 330 335 340 

TTC TGC CCT AAC GTC ACG GCA GAT GTT TTG AGG TTC AAT CTA AAT TTT AGT GAC ACT GAT 1080 
FCPffVTADVLRFKLRFSDTD 
345 350 355 360 

GTC TAT ACA GAT TCA ACT AAT GAT GAA CAG TTG TTT TTT ACA TTT GAA GAT AAT ACA ACT 1140 
VTTDSTHDEQLFFTFEDHTT 
365 370 375 380 

GCC TCC ATA GCC TGT TAT AGC AGT GCC AAT GTC ACT GAT TTT CAG CCT GCA AAT AAT AGT 1200 
A S X AC T S S A ir V T D F Q P AVNS 
385 390 395 400 
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[Formula 2] 

Q7C XCT CM AIT CCA TTT GGC AAA ACT GCG CAT TTC TGT TTT GCC AAt TTT TCT CAT TCA 1206 
VfiBIPPOKTAHFCFANFSHS 
405 410 415 420 

ATT QfQ AGO AGA CAG TTT TTG GGC ATA CTT CCA CCA ACT GTT CGA GAG TTT GCA TTT Q8C 1320 
IVSR Q FLGILPPTVHEFAPG 
425 430 435 440 

AGA GAT TCC ATT TTT CTC AAT GGC TAT AAA TAT TTT AGT TTA CCA OCT ATC AGO AGT 1380 
BD6S I FV N67KTFSLPAIR S 
445 450 455 460 

GXT AAC TTC TOC ATC AGT TCA GTA GAG GAG TAT GGC TIT TG6 ACC ATA GCC TAT ACT AAC 1440 
VHFSIS 8VS E7GF9TIAT TN 
465 470 475 480 

TAT ACA GAT GTA ATG 6TG GAT GTT AAT OKT ACA GCT ATT ACT A6G CTA TTC TAT TGT GAC 1500 
rTDVMVDVHGTAIT FLFYCD. 

485 490 495 500 

TOG CCC CTC AAT AGA AST AAG TGT CAA CAA TTA AAG CAT GAA TT6 CCA GAC GGG TTT TAT 15^0 
SPLKR IKCQOLKHELPD GFT 
505 510 . 515 520 

TCT GCT AGT ATG CTT GTT AAA AAG GAT TTA CCC AAA ACA TTT GTT ACC ATG CCA CAG TTT 1620 
SASNLYKKDL PKTFVTHPQF 
525 530 535 540 

TAC CAC TGG ATG AAT G7C ACQ TTA CAT GTT GTA TTA AAT GAC ACA GAG AAA AAG SAT GAC 1680 
THVMNVTLHVVLirDTEKKTD 
545 550 555 540 

ATC ATT CTC GCT AAA GCC CCT GAG CTA GCA GCA CTC GGG GAT GTA CAT TTT GAA ATA OCT 1740 
I7LAKAPELAALADVHFEIA 
565 570 575 580 

CAG QCT AAC GGC AGT GTA ACT AAT GTT ACT AGC CTA TGT GTC CAA GCA AGA CAG TTG GCT 1800 
QAHGSYTH VTSLCVQARQLA 
585 590 595 600 

CTA TTT TAT AAG TAT ACT AGC TTA CAA GG7 TTG TAT ACT TAT TCT AAC TTA GTG GAG CTA 1860 
LF TKT T fiL g. G LT TT SUIiYSXi 
605 610 615 620 

CAA AAT TAT GAC TGC CCC TTC TCA CCG CAG CAG TTT AAT AAT TAT TTG CAG TTT GAA ACT 1920 
OKIDCPFSPQQFHNTLQFET 
625 620 635 640 

TTA TGT TTT GAT GTG AAC CCT GCT GTG GCA GGT TGT AAG TGG TCG TTA GTT CAT GAT GTC 1980 
LCFDV KPAVAGCKWSLVRDY 
645 650 655 660 

CAG TGG COT ACG CAG TTC GCC ACC ATT ACO OTT TCT TAT AAA CAT GGT TCT ATG ATC ACT 2040 
QNSTQF ATITVSTKHGSMZT 
665 670 675 680 

ACC CAT GCC AAG GOO CAC AGT TGG OGT TTT CAA GAT ACC TCT GTT TTG GTA AAA GAT GAA 2100 
THAKGHSVGFQDTSVL7R0E 
685 690 695 700 

TGT ACT GAC TAC AAT ATA TAT GGC TTT CAG GGC ACA GGC ATT ATT AGA AAC ACC ACC TCA 2160 
C TDYHII0FQGTGI IRBTT3 
705 710 715 720 

AGO TTA GTG GCT OGT CTT TAC TAC ACA TCT ATT AGT GGT GAC CTT CTA GCC TTT AAA AAT 2220 
RLYAGLTYTSI SODXiliAFKH 
725 730 735 740 

AGT ACT ACT GGT GAG ATT TTC ACT GTA GTG CCA TGT GAT CTA ACA GCA CAA GTA GCT GTG 2280 
GTTGBZFTVYPCOLTAQVAV 
745 750 755 760 

ATT AAT GAT GAG ATA GTG GGA GCT ATA ACA GCC GTT AAT CAA ACT GAT CTG TTT GAG TTC 2340 
INDElVGAITAVKgTDL PEF 
765 770 775 780 

GTA AAT AAC ACA CAG GCG AGA AGA TCA CGT AGT TCA ACA CCA AAT TTT GTA ACA TCC TAT 2400 
VNHTQABRSRSSTPHFVTSS 
785 790 795 800 
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hXG CCA CAH TPS S&T ^ ATA ACA AAA T6G AA7 hkT GAC ACA TCQ TOC AAS f6T ACA 2460 
THPOrYYIT KHirHDT BSVCS 
805. BIO 815 B20 

GCC AST ACC lAC TCC TCT m OCT ATT TQT AA7 ACT GGT GAC AfT AAA TAT GTT AAT 2520 
8AITT SSFAICHT6E IXZV lir 
825 830 835 B40 

GTC ACT Cia OTT OAA ATT C5TG GAT GAT AGT ATA 8GC (STT ATT AAA CCT 6TT TCA ACA GGT 2S60 
VTHVE IVDDSIGVtKPVSTG 
845 850 855 860 

AAC ATA TCG ATA CCT AAA AAC TTC ACT GTC GCA GTA CAA GCT GAA TAC ATT CfiG ATT CAA 2640 
NISiPKUPTVAVOABriQIQ 
865 870 875 880 

GTC AAA CCT GTT GTT GTG GAT TGT GCC ACQ TAT GTT TGT AAT GGC AAT ACA CAT TGC CTC 2700 
VKP VVVDCATYVCUGHTHC l. 

885 890 895 900 

AAA m CTA ACA CAA lac ACC TCA GCT TGT CAG ACA ATT GAA AAT GCC CTT AAT CTT G6T 2760 
KLLTQITS ACQTIENALMtG 
.905 910 915 920 

GCA CGT CTT GAA TCG TTA AT6 CTT AAT GAT AT5 ATT ACA GTA TCA G&7 CGT G6T TTG GAG 2820 
ARIiSSLHLHDMITVSDRGLE 
925 930 935 940 

CTT GCA ACT GTT GAA AGA TTC AAT GCC ACA GCT TTA GGT GGT GAA AAG CTA GGC GOT TTA 2880 
tiArVESFNATALGGEFLGGL 
945 950 955 960 

TAT TTT GAT GGC CTG AGC AGT CTA TTA CCG CCT AAA ATT GGT AAG AGG TCG GCT GTT GAA 2940 
TFPGLS5LLPPKIGKR5&VE 
965 970 975 980 

GAT CTA TTG TTC AAT AAA GTG GTG ACC AGC GGT CTT GGC ACT GTT GAT GAT GAC TAT AAA 3000 
DLLFKKVVTSGLGTVDODXK 

985 990 995 1000 

AAG TGC TCT TCC GGC ACT GAC GTT GCA GAT CTA GTT TGT GCC CAA TAT TAC AAT GGC ATA 3060 
KC S S G T OVA DLV C AQY YW G I 

1005 LOlO 1015 1020 

ATG CTT TTA CCT GGT GTT GTG GAT GGT AAT AAG ATG TCT ATG TAC ACT GCA TCT TTA ATT 3120 
MVLPG V7DGHKMSHX TASLI 

1025 1030 1035 1040 

GGC GGT ATG GCt TTG GGC TCT ATT ACA TCC GCT GTA GCT GTT CCT TTC GCC ATG CAA GTG 3180 
GGMAltGS ITSA VAVPF AHQV 

1045 1050 1055 1060 

GAG GCG AGG CTT AAT TAT GTC OCA CTA CAA ACT GAT GTT TTG CAG GAG AAC CAA AAA ATA 3240 
QARtNY^ALQTDVLQERQKX 

1065 1070 1075 1080 

CTT GCT AAT GCC TTT AAT AAT GCC ATT GOT AAC ATT ACA CTA GCG CTT 6G& AAA GTT TCT 3300 
LAVA FKBAZGNITtAIiGKVS 

1085 1090 1095 1100 

AAT GCT ATT ACA ACC ACA TCA GIAT GGT TTT AAT AGT ATG GCC TCA GCA CTG ACT AAG ATC 3360 
NAI TTT SDGFIVSMASALTKZ 

1105 1110 1115 1120 

CAG AGT GTA GTC AAT CAA CAG GGT GAA GCG TTA AGT CAA CTT ACT AGT CAG TTA CAG AAG 3420 

QSVVKQOGBALSi^LTGGLQR 

1125 1130 1135 1140 

AAC TTT CAG GCT ATC AGC AGT TCC ATT GCT GAA ATT TAT AAT AGG CTG GAG AAG GTG GAA 3480 
NF0AI66SZAEZYH RLSKVE 

1145 1150 1155 1160 

GCT GAT GCC CAA GTT GAC CGT CTC ATT ACT GGT AGA TTG GCA GCA CTT AAT GCT TAT GTG 3540 
ADAQV DB LI TGRLAALMA7V. 

1165 1170 1175 1180 

TCT CAA ACT CTA ACT CAO TAT GCT GAA GTC AAG GCC AGT AGG CAA ATT GCA TTG GAG AAA 3600 
SOTLTQYAEVKASRGIALEK 

1185 1190 1195 1200 
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[Formula 4] 

GTT khl GKQ 96T 6TG AAA TCh CMl fCG MkX AGG TA7 GQC WC K3!F 6GA AAT GGA ACA CAC 3660 
VBECVKS0SNRTGFCGHG9B 

1205 1210 1215 1220 

C1!A T7C TCA CTT GTC AAT TCA OCA CC7 GAA GGT TTG CTC T!I!C CAC ACA GTT TTA CTV 3720 
LFBLV HSAPEGLLFFHTVLL 

1225 1230 1235 1240 

CCT ACA GAA TOG GAA GAA GTG A06 GCA TOG TCA GGA ATA TGT GTT AAT GAT ACT TAT GCA 3780 
I>TEW££VT .AI?5G I CVVDTTA 

1245 1250 1255 1260 

TAT GTG TTG AAA GAT TTT GAT CAT TGC ATT TTC AGC TAC AAT GOC ACG TAT ATG OTA ACT 3840 
YVLKOFDHSIFSTNGTZNVT 

1265 1270 1275 1280 

CCT CGT AAC ATG TTT CAA CCT AGA AAG CCT CAG ATG AGT GAT TTC 6TG CAA ATT ACG AGT 3900 
PAKMFQPR. KPQHSDFVOITS 

1283 1290 1295 1300 

TGT GAA QTG ACT TTT TTG AAC ATG ACA TAT ACG ACA TTT CAS GAG ATT GTG ATC GAT TAT 3960 
CKVT FLNMTITTFQEIVIDT 

1305 1310 1315 1320 

ATT GAT ATT AAC AAG i^T ATC GCT GAT ATG CTT GAA CAA TAC AAT CCT AAT TAC ACA ACT 4020 
lOINKTIADKLEQTNPHTTT 

1325 1330 1335 1340 

CCT GAG CTA AAT Cm CTG CTG GAT ATC TTT AAT CAG ACA AAG TXA AAC CTC ACT GCA GAA 4080 
PELNLLliDZFKQTKLHLTAE 

1345 1350 1355 1360 

ATA GAG CAA TTG GAA CAA AGA GCT GAC AAC CTC ACT ACT ATA GCA CAT GAG CTA CAG CAG 4140 
IDQLEQRADHLTTIAHELQQ 

1365 1370 1375 1380 

TAC ATT GAC AAT GTT AAT AAG ACG CTT GTT GAC CTT GAC TGG CTC AAC AGG ATT GAA ACT 4200 
7ZDNL NKTL V0Z.DWLNKIET 

1385 13S0 1395 1400 

TAT GTA AAA TOG OCT TOG TAT GTG TGG TTA CTA ATA GGT TTA G!Bk GTA GTG TTC TGC ATA 4260 
TVKRP1VTVRLLIGLVV7FCI 

1405 1410 1415 1420 

CCA CTG TTA CTG TTT TGC TGT CTG AGT ACT GGT ITC TGT GGC TGT TTT GGT TGT GTT GGC 4320 
PI.LLPCCLSTGFC GC FGCVG 

1425 H30 1435 1440 

AGT TGT TGT CAT TCT CTT TGT AGT AGA AGG CAA TTT GAA ACC TAT GAA CCC ATT GAA AAG 4380 
SCCBGIiCBRRQFE TTEP IEK 

1445 1450 1455 1460 

GTT CAC ATT CAT 
V H Z B 



DNA corresponding to the spike protein gene RNA of the cat infectivity 
peritonitis I-beam virus which is alike and is characterized by having the 
overall length of the base sequence, or a part of die length in DNA 
corresponding to the spike protein gene RNA of a cat infectivity peritonitis 
I-beam virus shown. 
[Claim 2] The following array [** 5] 
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ASG KOl VK MX A!r& CTT AGA CTC CTT A6C GTT GCC AAG TCT GAA OAC GC!! CCT GAI GGT 60 
MXF ZZL7LLSVAX S E DAPHG 
5 XO 15 20 

GVC ACC T7A CCC CA& TT7 AAT ACG IOC CAT AAC AAT GAA A6G TTT GAA CT7 AAT TTC TAC 120 
VTLPQFHTSHHHEftPELNFI 
25 30 35 40 

AAT TTC TTA CAA ACSf TGC GAS ASA OCA CCA AAC ACA GAA ACC ATT CTA GOA GGT TAT C7G 180 

45 Sa 55 60 

CCT TAT TGT QGA GCA GG6 GTT AAT TOT GGG T6G TAT AAT TTT AGT CAA A6T OTG GGA CAA 240 
PXCGAGVHCOtlTHrSQSVGQ 
€5 70 75 80 

AAT GGT AAG TAT GCC TAC ATA AAC AOG ^CAA AAT CT6 AAT ATA OCG AAC GTT CAT QGC GTC 300 
BGXTAT INTQNLNIPilVHGV 
85 90 95 100 

TAT TTT GAC GTA AGA GAA CAT AAT AAT GAG GGT GAG TG6 GAT GAT C6T GAT AAA GTT GGC 360 
rPDVRBBHNDGEIfDDBDKVG 
105 110 115 120 

CTA TTG ATT GCT ATA CAT GGC AAC TCG AAG TAT AGT TTG CTT ATG GTT TTG CAG GAT GCT 420 
LLIAiHGNSKZSLIiMVLQDA 
125 130 135 140 

GT6 GAA GCT AAT CAG CCC CAT GTT GCT GTT AAA ATT TGC CAT TGG AAG CCA GOT AAC ATA 480 
VEAHQPHVAVKICHWFPORl 
145 ISO 155 160 

AGT TCT TAT CAC GOG TTT AGT GTA AAT CTA GGA GAT GGT GGT CAA TGC GTG TTT AAT CAG 540 
SSY HAFSVHLGDOGQ CVrHQ 
165 170 175 180 

AGA TTT TCA TTG GAC ACC GTA TTG ACA ACT AAT GAC TTC TAT GGC TTC CAG TGG ACT GAC 600 
RFSLDTVLTTNDriGFQWTD 
185 190 195 200 

ACC TAT GTT GAT ATC TAT CTA GGT GGC ACT ATT ACT AAA GTG TGG GTT GAC AAT OAT TOG 660 
JXVDIYLGGTITKVWVDKDW 
205 210 215 220 

AGC ATT GTT GAA GCT AGC ATC TCC TAT CAT TGG AAT CGG ATT AAC TAT GGA TAT TAC ATG 720 
SIVBASrSY KffBRIKTGTXK 
225 230 235 240 

CAA TTT GTT AAT CGC ACC ACT TAT TAT QCQ TAT AAT AAT ACT GGT GGT GCA AAT TAC ACA 780 
QFVBTRTTTXATNNTGGANTT 
245 250 255 260 

CAA TTG CAG TTA AGC GAA TGC CAT ACT GAT TAT TGT GCT GGC TAT OCT AAG AAT GTC TTT 840 
QLQLSECHTJJTCABTAKJrVF 
265 270 275 280 

GTG CCT ATA GAT OGT AAA ATA CCA GAA GAC TTC TCC TTT AGT AAC TOG TTT TTA TTG TCA 900 
VFIDGKIPBDrsrSHUPLLS 
285 290 295 300 

GAT AAA TCC ACT TTG GTA CAA GGT CGT GTT CTT AGT AGT CAA CCA GTT TTT OTA CAA TGC 960 
DKSTLVQGRVLSSOPVFVfiC 
305 310 315 320 

CTT AGG CCT GTA CCA TCG TGO TCT AAC AAT ACG OCT GIG OTG CAT TTT AAA AAT OAT OOC 1020 
LRPVPS1IS»HTA 7VHFKKDA 
325 330 335 340 

TTC TGC CCT AAC GTC ACO OCA OAT OTT TTO AGO TTC AAT CTA AAT TTT AGT GAC ACT GAT 1080 
rcpHVTAOVLRFHLWFSDT0 
345 3S0 355 360 

GTC TAT ACA GAT TCA ACT AAT OAT OAA CAG TTG TTT TTT ACA TTT GAA GAT AAT ACA ACT 1140 
VY TDSTND£GI>7fTF£DNTT 
365 370 375 380 

GCC TCC ATA GCC TOT TAT AGC AGT GCC AAT GTC ACT GAT TTT CAG CCT CCA AAT AAT AGT 1200 
AS IACT88 AHVTDFQPA»»8 
385 390 395 400 
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[Formula 6] 

GTC 5CT CAC AW CCK m OQC AAA ACT GCQ CAT TTC TGT TTT GCC AAT TTT TCT CAT TCA 1206 
VSEIPFGKTAHFCFAKFSHS 
405 410 415 420 

ATT GTG AGC AfiA CA6 m m G8C kTk CTT CCA CCA ACT QTT CQA <IAG TO OCA T7T GGC 1320 
rVS»QFI.GILPPTVREFAF(3' 
425, 430 435 440 

AOA GAT 6GA TCC ATT TTT GTC AAT GGC TAT AAA TAT 7TT AGT TTA CCA GCT &TC AG6 AGT 1380 
RDGSIFVHGIKTFSLPAIRS 
445 450 455 460 

QTT AAC T9C TCC ATC AST TCA OTA GAG GAG TAT GGC TTT T6G ACC ATA GCC TAT ACT AAC 1440 
VKFSIS87SSTGFWTIAITN 
465 470 475 480 

TAT ACA GAT GTA ATG CTG GAT GTT AAT GGC ACA OCT ATT ACT AGG CTA TTC TAT TGT GAC 1500 
rTDVMVDVHGTAIT RLFICD 
485 490 495 500 

TCG CCC CTC AAT AGA ATT AAG TGT CAA CAA TTA AAG CAT GAA TTG CCA GAC C3G6 TTT TAT 1540 
SPLITRrKCQgLKHELPDGFX 
505 51C 515 520 

TCT GCT AGT AT6 CTT GTT AAA AAG GAT TTA CCC AAA ACA TTT GTT AOC ATQ CCA CAG TTT 1620 
SASKLVKKDLPKTFVTMPQF 
525 530 535 540 

TAC CAC TGG ATG AAT GTC AC6 TTA CAT GTT GTA TTA AAT GAC ACA 6A3 AAA AAG TAT GAC 1680 
Y HWMHVTLHVVLNDTBKKYD 
545 55G 555 560 

ATC ATT CTC OCT AAA GCC CCT GAG CTA GCA GCA CTC GC6 GAT GTA CAT TTT GAA A^ GCT 1740 
IILAKAPEX.AAriADVHrEIA 
565 570 575 580 

CAG GCT AAC GGC AGT GTA ACT AAT GTT ACT AGC CTA TGT GTC CAA GCA AGA GAG TTG OCT 1800 
QAHGSVTIIVTSLCVQARQLA 
585 590 595 600 

CIA TTT TAT AAG TAT ACT AGC TTA CAA GOT TTG TAX ACT TAT TCT AAC TTA GTG GAG CTA 1840 
LFTKTTSL QGIiT TT SHLVBL 
605 610 615 620 

CAA AAT TAT GAC TGC CCC TTC TCA CCG CAG CAG TTT AAT AAT TAT TTG CAG TTT GAA ACT 1920 
QNIDCPrSPOOFFKYLOFBT 
625 620 635 640 

TTA TGT TTT GAT QTG AAC CCT GCT GTC GCA GOT TGT AAG TOG TCG TTA QTT CAT GAT GTC 1980 
LCFDVKPAVAGCFWSLVHPV 
645 650 655 660 

CAG TGS COT ACG GAG TTC GCC ACC ATT ACQ GTT TCT TAT AAA CAT GOT TCT ATG ATC ACT 2040 
Q WRTQFATIT75YXKG5M1T 
665 670 675 680 

ACC CAT GCC AAG GGO CAC AGT TGG GGT TTT CAA GAT ACC TCT GTT TTG GTA AAA GAT GAA 2100 
T BAKGHSWGFQDTOVLV KDE 
685 690 695 700 

TGT ACT GAC TAC AAT ATA TAT GGC TTT CAG GGC ACA GGC ATT ATT AGA AAC ACC ACC TCA 2160 
CTDTNIIGF<?GTGI IRHTTS 
705 710 715 720 

AGG TTA GTG GCT GGT CTT TAC TSAC ACA TCT ATT AGT GGT GAC CTT CTA GCC TTT AAA AAT 2220 
RLVAGLITT&I5G0LLAPKR 
725 730 735 740 

AGT ACT ACT GGT GAG ATT TTC ACT OTA GTG CCA TGT GAT CTA ACA GCA CAA OTA GCT GTG 2280 
STT6BXFTV VPCDLTA07AV 
745 750 755 760 

ATT AAT OAT GAG ATA GTG GGA GCT ATA ACA GCC GTT AAT CAA ACT GAT CTG TTT GAG TTG 2340 
INDEIVGAITAVNQTD LFSF 
765 770 775 780 

GTA AAT AAC ACA CAG CCG AGA AGA TCA C6T AST TCA ACA CCA AAT TTT GTA ACA TCC TAT 2400 
VMH TQARRSRSSTPNFVTST 
785 790 795 800 
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hCV MG CCA CAA. TTT TAT f AC AZA AC& AAA TGG AfiT AAT 6AC ACA TCG TCC AAT XGT ACA 2460 

805 810 815 820 

TCT QCC ATT ACC TAC TCC TCT TTT GCT ATT TGT AAT ACT OGT QAG ATT AAA TAT GTT AAT 2520 
SAITrSSFAICNTGEIRZVN 
825 8 30 835 B40 

GTC ACT CAT GTT GAA ATT GTG GAT GAS AQT ATA GGC GTT ATT AAA CCT GTT TCA ACA GGT 2580 
VTHVe IVDDS IGV IKP?STG 
845 850 855 860 

AAC ATA TC6 AT& CCT AAA AAC TTC ACT GTC GCA GTA CAA GCT GAA TAC ATT CAG ATT CAA 2640 
HIS IPKHFTVAVOAEY IQIQ 
865 870 875 880 

GTC AAA CCT GTT GTT GTG GAT TGT GCC ACQ TAT GTT TGT AAT GGC AAT ACA CAT TGC CTC 2700 
VKPVVVDCATtVCFGKTHCL 
885 890 895 900 

AAA TTA CTA ACA CAA TAC ACC TCA GCT TGT CAG ACA ATT GAA AAT QCC CTT AAT CTT GGT 2760 
KLIiTQYTSACQTIEBALIILG 
.905 910 915 920 

GCA CGT CTT GAA TCG TTA ATG CTT AAT GAT ATG ATT ACA GTA TCA GAT CGT GGT TTG GAG 2820 
ARLESLMLNDHITVSDRG LB 
925 93C 935 940 

CTT GCA ACT GTT GAA AGA TTC AAT GCC ACA GCT TTA GGT GGT GAA AAQ CTA GGC GOT TTA 2880 
LAT^ERFIIATALGGEKLGGZi 
945 950 955 960 

TAT ITT GAT GGC CTG AGC AGT CTA TTA CCG CCT AAA ATT GGT AAG AOS TCG GCT GTT GAA 2940 
IFD6LSSLLPPKI6KR8AVE 
965 970 975 980 

GAT CTA TTG TTC AAT AAA GTG GTG ACC AGC GGT CTT GGC ACT GTT GAT GAT GAC TAT AAA 3000 
PXiLFNK VVTSGLG TVDDDTK 

985 990 995 1000 

AAG TGC TCT TCC GGC ACT GAC GTT GCA OAT CTA GTT TGT GCC CAA TAT TAC AAT GGC ATA 3040 
KCS SGTDVADLVCAOY T BGI 

1005 1010 1015 1020 

ATG GTT TTA CCT GGT GTT GTG GAT GGT AAT AAG ATG TCT ATG TAC ACT GCA TCT TTA ATT 3120 
HyLPGVVDGVXMSKTTASI.2 

1025 103O 1035 1040 

GGC GGT ATG GCT TTG GGC TCT ATT ACA TCC GCT GTA GCT GTT CCT ifTC GCC ATG CAA GTG 3180 
GGKALGSITSAVAVPFAMQV 

1045 1050 loss 1060 

CAG GCG AGG CTT AAT TAT GTC GCA CTA CAA ACT GAT GTT TTG CAG QAG AAC CAA AAA ATA 3240 
QARLNIVALQTDVLQENOKl 

1065 1070 1075 1080 

CTT GCT AAT GCC TTT AAT AAT GCC ATT GGT AAC ATT ACA CTA GCG CTT GGA AAA GTT TCT 3300 
LAHAFSH AXGHITLALGXVS 

1085 1090 1095 1100 

AAT GCT ATT ACA ACC ACA TCA GAT GGT TTT AAT AGT ATG GCC TCA GCA CTG ACT AAG ATC 3360 
HAITTTODGrNSMASALTKl 

1105 1110 1115 1120 

CAG AGT GTA GTC AAT CAA CAG GGT GAA GCG TTA AGT CAA CTT ACT AGT CAG TTA CAG AAG 3420 
QSVVNQQOEALGQLTSQtO R 

112$ 1130 1135 1140 

AAC TTT CAG GCT ATC AOC AGT TCC ATT GCT GAA ATT TAT AAT AOG CTG GAG AAG GTO GAA 3480 
NFQAI S 8 8 lAE IT 9RLBXVE 

1145 1150 1155 1160 

GCT GAT GCC CAA GTT GAC CGT CTC ATT ACT GGT AGA TTG GCA GCA CTT AAT GCT TAT GTG 3540 
ADAQ7DRLIT6RLAAX.5ATV 

1165 1170 1175 1180 

TCT CAA ACT CTA ACT CAG TAT GCT GAA GTC AAG GCC AGT AGC CAA ATT GCA TTG GAC AAA 3600 
SQTLTgiAEVXASRQIALEK 

1185 1190 1195 1200 
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[Formula 8] 
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The protein which is the spike protein of cat infectivity peritonitis I-beam 
UISURU boiled and shown, and has the overall length of the protein of the 
amino acid sequence, or a part of die length, the polypeptide by which the 
sugar chain was added to them. 

[Claim 3] The vector DNA structure of the plasmid for a manifestation which 
is DNA corresponding to the spike protein gene RNA of a cat infectivity 
peritonitis I-beam virus, and was built so that it might make proteinic [ which 
was indicated by claim 2 / all or some of ] discover. 

[Claim 4] Protein produced by culture of the cell of the bacillus which is all 
or some of spike protein of a cat infectivity peritonitis I-beam virus, and 
contains the vector DNA for a manifestation according to claim 3, or an 
animal. 
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[Claim 5] The vaccine produced using the protein produced by claim 4. or the 
product for a diagnosis. 

[Claim 6] The transformant in which the transformation was carried out by 
the plasmid built so that the protein in which an amino acid sequence has the 
overall length of the protein shown by drawing 1 - drawing 4 or a part of die 
length might be discovered. 

[Claim 7] The transformant according to claim 6 whose transformant is a 
microorganism or an animal cell. 

[Claim 8] The transformant according to claim 6 whose microorganism is 
E.coli. 

[Claim 9] The transformant according to claim 6 whose microorganism is 
yeast 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. *^Hc shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to DNA corresponding to the 
spike protein gene RNA which is the surface antigen which exists in the 
outer vale of an I-beam virus among the viruses used as the cause of 
starting cat infectivity peritonitis, and its base sequence. It is related with 
the spike protein in which a code is carried out by the DNA sequence further 
again. 

[0002] In this specification, the cable address of amino acid is as follows. 
A: alanine C:cysteine D:aspartic~acid E: — glutamic-acid Fiphenylalanine 
Giglycine H:histidine I: — isoleucine Kriysine Lleucine M:methionine N: — 
asparagine Piproline Qiglutamine R:arginine S: — serine Tithreonine Vivaline 
W:tryptophan Y: — a thyrosin [0003] 

[Description of the Prior Art] The infective peritonitis (Feline Infectious 
pertitonitis and Following FIP are called) of a cat is a viral infectious disease 
of chronic progressive looked at by many Felidae animals. This illness is 
caused by infection of the FIP virus (FIPV) which is coronavirus. the 
symptom mainly concerned with peritonitis is shown and, as for the animal 
whose symptoms were shown, at least a progressive antinode shows the 
flatulence by antinode water retention. Since it is not yet established, the 
cure to such an illness cannot but follow death-dealing progress, if symptoms 
develop, 

[0004] Moreover, infection of the antibody dependency in which infection and 
its onset of FIPV are rash compared with the cat which does not hold the 
cat which holds the antibody to FIPV, and the enhancing effect of the onset 
are known [Pedersen et al., Am.J.VetRes.. 41 volumes, and 868 (1980)]. 
Therefore, even if the vaccine which is not having this point taken into 
consideration is produced, if it remains as it is, it cannot be used for 
prevention, but has the difficult field of producing the risk of the opposite 
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effect which promotes infection and the onset on the contrary. 
[0005] As for this FIPV, the diameter has three main structural protein, a 
spike (S), a membrane (M), and nucleocapsid (N), by about 100-150nm. The 
genome of a virus is the single stranded RNA of the plus strand of about 
20,000 bases. FIPV is classified into the I-beam (growth is bad) and 11 mold 
(growth is good) from the difference in the growth in a cultured cell, 
respectively [Pedersen et aL, Adv.Exp.Med.Biol., 173 volumes, and 365 
(1984)]. 

[0006] Although the above-mentioned membrane (M) and nucleocapsid (N) 
protein crossed immunologically between the I-beam and II mold, most 
crossover nature about the spike (S) protein which plays a role important for 
formation of infection was not seen, moreover, [precious articles whose 
remainder 70 percent of the cat which showed the symptoms of PIP was an 
I-beam, and were II molds — ** — Arch.ViroL, 117 volumes, 85 (1991), and]. 
[0007] Old research of FIPV has the high fecundity in a cell, and it has been 
advanced with II mold which is easy to receive a virus ingredient. The base 
sequence of the spike protein gene of II mold Is already determined [de 
Groot et aL, J.gen.ViroL, 68 volumes, and 2639 (1987)]. On the other hand, 
about FIPV of an I-beam, gene-related research is not made at all an old 
place. Since most crossover nature of the spike protein of an I-beam and II 
mold was not seen in immunological research, it is presumed that the base 
sequences of those genes differ very much. Therefore, the amino acid 
sequence of the spike protein of Hbeam FIPV presumed from the base 
sequence is considered to be a completely new thing. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, the research on the gene of 
the spike protein which plays a central role in infection of I-beam HPV which 
occupies 70 percent of the cat which showed the symptoms of cat infectivity 
peritonitis was not made at all until now. Therefore, infection prevention of 
I-beam FIPV and a therapy were expected the useful vaccine. So, this 
invention persons succeeded in finding out the amino acid sequence of the 
spike protein of I-beam FIPV, as a result of doing research on the gene of 
the spike protein which plays a central role to infection of I-beam FIPV. 
[0009] The purpose of this invention is to offer DNA corresponding to the 
gene RNA of the spike protein which is the surface antigen which exists in 
the outer vale of an I-beam virus among the viruses used as the cause of 
starting cat infectivity peritonitis, and its base sequence, offers the spike 
protein in which a code is carried out by the base sequence further again, 
and provides infection prevention of I-beam FIPV, and a therapy with a 
useful vaccine. In addition, the result that the amino acid sequences of spike 
protein differ very much with an I-beam and II mold is obtained as later 
shown by the example in this invention. This is also the result of being 
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guessed from immunological crossover nature. 
[0010] 

[Means for Solving the Problem] 

(1) [precious articles with which I-beam FIPV used two shares of KU(s) 
separated by this invention persons in culture of I-beam FIPV, and viral RNA 
extract this invention — ** — VetMicrobioL, 28 volumes, 13 (1991), and]. 
The decision of the mold of a virus was made according to Pedersen's and 
others approach [Adv.Exp.Med.Biol. and 173 volumes (1984)]. 
[0011] KU2 virus of about 1.000 PFU was infected with the monolayer 
culture of a cat embryo established cell line, for 37 degrees C and seven 
days, the infected cells which produced cytopathy were collected after 
culture, the cell was crushed with the homogenizer, and the nucleus was 
removed in 3,000rpm and 1 5 minutes. Multistory [ of the supernatant liquid ] 
was carried out to cane sugar 30%, and virus precipitation was obtained in 
200,000xg 2 hours. Precipitation was melted to 0.1 M brine and derived 
protein was removed [ SDS ] for the phenol in equivalence in addition 
1 5,000rpm, and 5 minutes 0.5%. Ethanol was added to the water layer and it 
cooled, and RNA was settled in 1 5,000rpm and 5 minutes, and was collected. 
[0012] (2) Since it is hard to collect cDNA cloning of M gene fragment of 
I-beam FIPV. and FIPV(s) of a base-sequence-determination I-beam in the 
condition of having been isolated from the infected cell, they must crush an 
infected cell and must collect viruses. Therefore, the rate which contains the 
impurity of the cell origin in a start ingredient is higher than II mold virus. In 
consideration of this point, a specific primer is used in the case of cDNA 
composition, without using a nonspecific random primer. Therefore, it first 
performed determining the base sequence of M gene of I-beam FIPV which 
exists in the lower stream of a river of a spike gene. 
[001 3] A membrane and a nucleocapsid gene exist in the lower stream of a 
river of a spike gene as shown in the FIPV genetic map of drawing 5 . It is as 
having described above that the membrane in which these carry out a code, 
and nucleocapsid protein cross well immunologically with an I-beam and II 
mold. Therefore, in this field, the homology of the base sequence of II mold 
and an I-beam is considered to be a high thing. In addition, the base 
sequence of M gene of the II mold FIPV is that of [Vennema et al., Virology, 
181 volumes, and 327] (1991) which have already been reported as a paper, 
refers to this and compounds two kinds of DNA primers, the following + chain 
and.- chain. 

[001 4] TGGGGATCCGATTTTACGTAGTAAGCCCA(-) 
CAAGAATTCGTGAAGGCTACTGTGCGATG(+) 

Using these primers, cDNA of (Membrane M) gene fragment of I-beam FIPV 
was amplified to drawing 6 by the roughly shown so-called RT(reverse 
transcriptase)-PCR method, cloning of it was carried out to it (clone 1 in 
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drawing 8 ), and the base sequence was determined as it 
[0015] (3) It referred to the base sequence of M gene fragment of I-beam 
FIPV obtained by (2) in which the spike protein gene carried out the cDNA 
cloning above, and CGAAGAATTCATATCTGGAAACTTGGTACTC (-) which 
is primer DNA with it and a complementarity (minus strand) was 
compounded. cDNA cloning of the spike protein gene RNA and the decision 
of a base sequence were made by the approach which showed the outline to 
drawing 7 using this. 

[GDI 6] In this case, although the basic method was the same as that of the 
above-mentioned (2), since the base sequence by the side of a five prime 
end was strange, the polydA taele is added to cDNA, cDNA of the gene 
fragment of I-beam FIPV was amplified by the so-called RT(reverse 
transcriptase)-PCR method which roughly showed an oligo dT primer and 
CTGTGAATTCTGCAGGATCCTTTTTTTTTTTTTTTTTTTTT to drawing 6 as 
a plus strand primer, cloning of it was carried out (clone 2 in drawing 8 ), and 
that base sequence was determined. By determining a down-stream 
three-dash terminal side base sequence, it is checked that the 
corresponding cDNA clone is the gene fragment of FIPV. Moreover, the base 
sequence by the side of an upper five prime end turns into a base sequence 
by the side of strange spike protein. 

[0017] It could refer to the base sequence by the side of the obtained five 
prime end, minus strand primer DNA was able to be compounded further, the 
cDNA clone which covers all the fields of the spike protein gene of I-beam 
FIPV as shown in drawing 8 by repeating this approach 4 times henceforth 
could be acquired, and all the base sequences of an I-beam FIPV spike 
protein gene were able to be determined by determining those base 
sequences. 

[0018] (4) It refers to the base sequence of the I-beam spike protein gene of 
(3) in which recombination mold I-beam spike protein carried out the 
manifestation above, and 1 set of primers of a plus strand and a minus strand 
are compounded in the field of arbitration, and if PGR is performed, the gene 
fragment of the field can be amplified. If required for these, an initiation 
codon (ATG), termination codons (TGA etc.), or a restriction enzyme part 
can be included. In this way, as for the amplified gene fragment, it is possible 
to make it combine with vectors for a manifestation, such as well-known 
Escherichia coli, yeast, a baculovirus, and a vaccinia virus, and to make it 
discovered. 
[0019] 

[Example] Although the example of this invention is explained concretely 
below, that it is not what is restricted by this does not rub this invention 
until it says. 

Decision of the base sequence of an example 1 I-beam FIPV spike protein 
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gene: In this invention, 2 shares of KU(s) virus which is I-beam FIPV was 
used, and cDNA cloning of the spike protein gene of an Fbeam and the 
decision of a base sequence were made by the approach which showed the 
outline by the above (2) and (3). 

[0020] The specific primer was used in this example, without using a 
nonspecific random primer in the case of cDNA composition. The base 
sequence of M gene of I-beam FIPV which exists In the lower stream of a 
river of a spike gene for that purpose was determined first. A membrane (M) 
and a nucleocapsid (N) gene exist in the lower stream of a river of a spike 
gene as shown in the FIPV genetic map of drawing 5 . 
[0021] Since it is as having mentioned above that the membrane In which 
these carry out a code, and nucleocapsid protein cross well immunologically 
with an I-beam and II mold, in this field, the homology of the base sequence 
of an I-beam and II mold must be high. The base sequence of the membrane 
gene of FIPV of II mold was that of [Vennema et aL, Virology, 181 volumes, 
and p327] (1991) which have already been reported, referred to this and 
compounded two kinds of DNA primers. Those base sequences are as 
follows. 

[0022] TGGGGATCCGATTTTACGTAGTAAGCCCA(-) 
CAAGAATTCGTGAACGGTACTGTGGCATG(+) 

cDNA cloning and the base sequence of M gene fragment of I-beam FIPV 
were determined as drawing 6 by the roughly shown approach using these 
DNA primers. First, a primer and 

TGGGGATCCGATTTTAOGTAGTAAGGOCA (minus strand) are added to 
I-beam FIPV-RNA, and cDNA of I-beam FIPV is compounded with reverse 
transcriptase. 

[0023] And the part was taken, the primer of the reaction mixture for PGR 
(product made from BERINGA), the above-mentioned minus strand, and a 
plus strand was added, PGR was performed, and the DNA fragment of a 
membrane gene was amplified. In addition to the fungus liquid of Escherichia 
coli HB one 101 which was made to combine this with BamHI of a plasmid 
vector pUG18, and an EcoRI part by T-fourDNA ligase, and was processed 
from calcium, cloning of the cDNA was carried out. The automatic 
base-sequence-determination machine (Applied Biosystem make) determined 
the base sequence of this cDNA using the kit for sequence of ABI (Applied 
Biosystem). On the occasion of this decision, the fluorescence primer 
method indicated by the kit for base sequences marketed from Applied 
Biosystem was followed. 

[0024] Here, fluorescent labeling of the Ml 3 primer used by this approach on 
the basis of the dideoxy chain termination method [Pro.N.A.S., 74 volumes, 
and p5463 (1971)] by Sanger and others is carried out so that A, G, G, and T 
can be identified, respectively. At the process which determines a base 
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sequence, applying DNA by which the indicator was carried out to 
electrophoresis, it carried out using Applied Biosystem automatic 
base-sequence-determination machine 373A. Thus, the primer DNA which 
has it and a complementarity based on the base sequence of the membrane 
gene fragment of determined I-beam FIPV (minus strand), i.e., 
CGAAGAATTCATATCTGGAAACTTGGTACTC, was newly compounded. 
[0025] cDNA cloning of the spike protein gene RNA and the decision of a 
base sequence were made by the approach which showed the outline to 
drawing 7 using this primer. Like the case of a membrane gene, a primer (-), 
i.e., TGGGGATCCGATTTTACGTAGTAAGGGCA, is added to I-beam viral 
RNA, and cDNA is compounded with reverse transcriptase. It is 2M to this. 
cDNA(s) of the single strand compounded in NaOH by decomposing 
FIPV-RNA in 1/10 amount in addition 60 degrees C, and 1 hour are 
collected. 

[0026] The polydA chain was added to the three-dash terminal of this cDNA 
by the end mutase (TdT), and PGR was performed using the primer (+), i.e., 
CGAAGAATTCATATCTGGAAACTTGGTACTC (-) and an oligo dT primer, 
i.e., GTGTGAATTGTGCAGGATCCTTTTTTTTTTTTTTTTTTTTT. 
[0027] And DNA fractionation longer than Ikb was collected, having applied 
amplified DNA to low melting temperature agarose electrophoresis. The 
restriction enzyme EcoRI cut this, cloning was carried out to the EcoRI part 
of puC18 of a plasmid vector, and the base sequence was determined. In this 
case, it is checked by determining the base sequence by the side of the 
primer which is a three-dash terminal side, and 

CGAAGAATTCATATCTGGAAACTTGGTAGTG (-) that the corresponding 
cDNA clone is the gene fragment of FIPV, and the base sequence by the 
side of the primer which is a five prime end side, i.e., 
CTGTGAATTCTGCAGGATCCTTTTTTTTTTTTTTTTTTTTT, turns into a 
base sequence by the side of a strange spike protein gene. 
[0028] They are the further following minus strand primer (-), i.e., 
GACTCTTCAATATCCAGCTGAA, and 

GGGGAATTCAGAGGTAAATAATACTTTAAGTG (-) based on this. 
It compounded. By completely repeating this approach 4 times similarly 
henceforth, the cDNA clone which covers all the fields of the spike protein 
gene of I-beam FIPV as shown in drawing 8 could be acquired, and all the 
base sequences of an I-beam FIPV spike protein gene were able to be 
determined by determining those base sequences. 
[0029] The amino acid sequence by which a code is carried out by that 
cause to the base sequence of DNA corresponding to the spike protein gene 
of I-beam RPV at drawing 1 - drawing 4 is shown. These are de as expected 
from immunological crossover nature. The thing [J.gen.Virol., 68 volumes, and 
p2639 (1987)] of the II mold FIPV already reported by Groot and others was 
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a very different thing. The gene which carries out the code of the spike 
protein is 4392 base length (1464 amino acid residue). 

[0030] Although the homology in the whole was about 60% when compared by 
performing computer analysis of the amino acid sequence of the spike 
protein of an I-beam and II mold The direction of the amino terminal side 
which hits the head of the spike protein considered to have a role important 
for infection of a virus From the C terminal side considered to have the role 
which makes the part fix to the outer vale of a virus, low, homologies are 31% 
and 60%, respectively, and completely diffeired from 1 7% by 276 amino acid 
sequences also in it 

[0031] The manifestation of example 2 spike protein: Since the array of the 
276 amino acid residue by the side of the amino terminal of the spike protein 
obtained in the example 1 became clear [ completely differing with an I-beam 
and II mold ], it is thought that the peptide of this field can become what that 
identifies both molds is the most useful as an antigen. Then, the 
manifestation of the peptide of this field was performed using expression 
vector pGEX-2T ( drawing 9 R> 9) of Escherichia coli. Therefore, in order to 
make the gene fragment which makes the peptide of the amino acid 
sequence numbers 33-276 in drawing 1 discover amplify by PGR first, the 
following DNA primers were compounded 
CCCGGATCCGAAAGGTTTGAACTTAATTTC(+) 
CCGGAATTCCTAAGCATAGCCAGGACAAT (-) 

[0032] PGR was performed by having used cDNA of the clone 5 in drawing 8 
as mold, having used these as the primer, and the gene fragment made into 
the purpose was made to amplify. It was made to combine with pGEX-2T ( 
drawing 9 ) which cut DNA refined by low melting temperature agarose 
electrophoresis with restriction enzymes BamHI and EcoRI, and were cut 
with the same restriction enzyme by T-fourDNA ligase, and, in addition to 
105 shares of Escherichia coli JM which carried out calcium processing, 
strain I-N244 which may discover this peptide was obtained- It prepared for 
the strain which furthermore contains only JM105 and pGEX-2T vector. 
[0033] The purpose protein was made to discover so that these may be 
cultivated till a logarithmic growth phase and isopropyl thiogalactoside (IPTG) 
may be set to ImM. These were applied to SDS-10% polyacrylamide 
electrophoresis, and Goomassie coloring matter was made to dye. The result, 
was shown in drawing 1 0 . In drawing 10 , it has checked that the purpose 
peptide of 1-244 was discovered by 4 of a lane. 
[0034] 

[Effect of the Invention] The base sequence of the spike gene of strange 
I-beam FIPV was determined for the first time by this invention, and it 
became clear that it differs from the thing of already known II mold very 
much. This shows the inadequate thing only with the already known vaccine 
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of II mold virus, in order to defend infection of cat infectivity peritonitis. And 
when the cat whose symptoms were shown was investigated, since the rate 
of an I-beam had accounted for 70 percent, it is very important to prevent 
infection of an I-beam virus, and it was admitted that this could be solved by 
this invention. 

[0035] Moreover, since the peptide of the I-beam which is carrying out the 
code of the field without a homology in the I-beam and II mold in an amino 
terminal of spike protein can be discovered and the peptide of II mold which 
corresponds if same technique is performed also about II mold can be 
discovered, the effectiveness will be demonstrated if it applies to a diagnosis 
etc. as most useful antigen that identifies both. 
[0036] 

[Layout Table] 

[0037] die-length [ of an array ]: — mold [ of 4392 arrays ]: — number [ of 
DNA strands ]: — single strand topology: — straight chain-like origin living 
thing name: — a cat infectivity peritonitis virus array [** 9] 
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hTQ hTh TIC kTk ATA CT£ hCA CSC CTT AGC GfT GOC AAG TCT GAA QAC GCl CCT CAT GGT 60 
KI7IXL7LL5VAKSEDAPHG 
S 10 15 20 

G7C ACC 9TA CCC CAA TTT AAT AC6 90C CAT AAC AAT GAA AGG TTT QAA CTT AAT TTC TAG 120 
VTLPOFVTSHHHERFELHFY 
2S 30 35 40 

AAT TTC TTA CAA ACT TGG GAT ATA CCA CCA AAC ACA GAA ACC ATT CTA GGA GGT TAT CTG ISO 
NFLQTVBIPPHTETIL GGTL 
45 50 55 60 

CCT TAT TGT GGA GCA GGG GTT AAT IGT GGG TGG TftT AAT TTT AGT CAA ACT GTG GGA CAA 240. 
PICGAGVNC GW7HFSQSVGQ 
65 70 75 80 

AAT GGT AAG TAT GCC TAG ATA AAC ACG CAA AAT CTG AAT ATA CCG AAC GTT CAT GGC GTC 300 
HQKZAYIMTOHL IIIPIIVHG V 
85 90 $5 100 

TAT TTT GAC 6TA AGA GAA CAT AAT AAT G&C GGT GAG TGG GAT GAT CGT GAT AAA GTT GGC 360 
tFDVREBHNDGBirDDRDKVG 
105 110 115 120 

CTA TTG ATT GCT ATA CAT GGC AAC TOG AAG TAT AGT TTG CTT ATG GTT TTG CAG GAT GCT 42G 
LLIAIHGNSKTSLLMVLQDA 
125 130 135 140 

GTG GAA GCT AAT CAG CCC CAT GTT GCT GTT AAA ATT TOC CAT TGG AAG CCA GGt AAC ATA 480 
VEAROPHirAVKZCHWKPGKl 
145 150 155 160 

AGT TCT TAT CAC GCG TTT AGT GTA AAT CTA GGA GAT GOT GGT CAA TGG GTG TTT AAT CAG 540 
SSTHAF SVHLGDGGQCVrHQ 
165 170 175 180 

AGA TTT TCA TTG GAC ACC GTA TTG ACA ACT AAT GAC TTC TAT G8C TTC CAG TGG ACT GAC 600 
RFSLDTVLTTND.FTGFGWTD 
185 X90 155 200 

ACC TAT GTT GAT AIC TAT CTA GGT GOC ACT ATT ACT AAA GTG TGG GTT GAC AAT GAT TOG 660 
rrVDIILGQTITKVflVDK DW 
205 210 215 220 

AGC ATT GTT GAA GCT AGC ATC TCC TAT CAT TGG AAT CGG ATT AAC TAT GGA TAT TAC ATG 720 
SIVBASISIHWMR IN YGrTK 
225 230 235 240 

CAA TTT GTT AAT CGC ACC ACT TAT TAT GCG TAT AAT AAT ACT GGT GGT GCA AAT TAC ACA 780 
ftrVRRTTTTArN KTGGASTT 
245 250 255 260 

CAA TTG CAG TTA AGC GAA TGC CAT ACT GAT TAT TGT GCT GGC TAT GCT AAG AAT GTC TTT 840 
QIiQLSECHTDYCAGTAKNVF 
265 270 275 280 

GTG CCT ATA GAT GGT AAA ATA CCA GAA GAC TTC TCC TTT AGT AAC TGG TTT TTA TTG TCA 900 
VPIDGKIPSDFSFSHnFliLG 
285 230 295 300 

GAT AAA TCC ACT TTG GTA CA& GGT CGT GTT CTT AGT AGT CAA CCA GTT TTT OTA CAA TGC 960 
DK8 TLVQGR VLS 8 GPVFVQC 
305 310 315 320 

CTT AG6 CCT OTA CCA TCO TOO TCT AAC AAT ACG GCT GTG GTG CAT TTT AAA AAT GAT GCC 1020 
LRPVPSWSHRTAVVHFKIIDA 
325 330 335 340 

TTC TOC CCT AAC OTC ACG GCA OAT GTT TTG AGO TTC AAT CTA AAT TTT AGT GAC ACT SAT 1080 
FCPHVTADVIjR FHLRFSDTD 
345 350 355 360 

GTC TAT ACA GAT TCA ACT AAT GAT GAA CAC TTG TTT TTT ACA TTT GAA GAT AAT ACA ACT lUO 
VTTDSTHDEGLFFIFEDHTT 
36S 370 375 380 

GCC TCC ATA CCC TGT TAT AGC AGT GCC AAT GTC ACT GAT TTT CAG CCT GCA AAT AAT ACT 1200 

agiacxsgaitvtdfqpanvks 

385 390 395 400 
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[Formula 10] 

GTC TCT CkC ACT CCk ffT S6C JAJk ACT GCG C&T ?fC T6*E Tff GOC AAT TflF tPCf CAT TCA 1206 
V8BIPFGKTAHFCFAKrSHS 
405 410 415 420 

hn hoc cm m TfQ QSQ kTk cfi CCk cch mo 

IVSROFLGlLPPyVREFA FG 
425 430 435 440 

AS& QhT OGA TCC ATT TTT GTC AAT GGC TAT AAA TAT TTT AGT TTA CCA GCT ATC AGO AGT 1380 
RDGSIFVHGTKTFSLPAIRS 
445 450 455 4«0 

GTT AAC TTC TCC ATC AGT TCA GTA GAG GAG TAT GGC TTT TGG ACC ATA GCC TAT ACT AAC 1440 
VliF8IS8VE£;GFWTZAIT]i 
455 470 475 480 

TAT ACA GAT GTA ATS GTG GAT GTT AAT GGC ACA GCT ATT ACT AGG CTA TTC TAT TGT GAC ISOO 
rTDVKVDVNGTAITRLFYCD 
485 490 495 500 

TC6 CCC GTC AAT AGA ATT AAG 1X3T CAA CAA TXA AAG CAT GAA TTG CCA GAC G6G TTT TAT 1560 
SPLNRIKCQQLKHELFOGFT 
505 510 515 520 

TCT GCT AGT ATG CTT GTT AAA AAG GAT TTA CCC AAA ACA TTT GTT ACC AT6 CCA CAG TTT 1620 
SASMLVKKDIiPKTFVTHPQF 
525 530 535 540 

TAC CAC TGG ATG AAT GTC ACG TTA CAT GTT GTA TTA AAT GAC ACA GAG AAA AAG TAT GAC 16S0 
THWMHVTLHVVLUDTSICKTD 
545 550 555 560 

ATC ATT CTC GCT AAA GCC CCT GAG CTA GCA GCA CTC GCG GAT GTA CAT TTT GAA ATA GCT 1740 
IILAKA PELAAliADVHFBIA 
565 570 575 580 

CAG GCT AAC GGC AST GTA ACT AAT GTT ACT AGC CTA TGT GTC CAA GCA AGA CAG TTG GCT IftOO 
0AHG8V TIfVT SLCVQ AROLA 
585 590 595 600 

CTA TTT TAT AAG TAT ACT AGC TTA CAA GOT TTG TAT ACT TAT TCT AAC TTA GTG GAG CTA 1840 
LrTKTTSLQGLXTISHliVEL 
605 410 615 620 

CAA AAT TAT GAC TGC CCC TTC TCA CCG CAG CAG TTT AAT AAT TAT TTG CAG TTT GAA ACT 1920 
QiriDCPFSPCOrNRTLGFET 
625 420 635 640 

TTA TGT TTT GAT GIG AAC CCT GCT GTG GCA GGT TGT AAG TGG TCG TTA GTT CAT OAT GTC 1990 
LCF0VNPAV A6CKVSLVHDV 
645 650 655 660 

CAO TGG CGT ACQ CAG TTC GCC ACC ATT ACG GTT TCT TAT AAA CAT GGT TCT ATG ATC ACT 2040 
GWRTQFATIT7GYKBG8 MXT 
665 470 675 680 

ACC CAT GCC AAG OGO CAC AGT TGG GGT TTT CAA GAT ACC TCT OTT TTG GTA AAA 0(AT GAA 2100 
THAKGHBRGFQDT SVLVKDE 
685 690 695 700 

TGT ACT GAC TAC AAT ATA TAT GGC TTT CAG GGC ACA GGC ATT ATT AGA AAC ACC ACC TCA 2140 
CTDTHITGFQGTGXIRBTTS. 

705 710 715 720 

AGG TTA GTG OCT GGT CTT TAC TAC ACA TCT ATT AGT GGT GAC CTT CTA GCC TTT AAA AAT 2220 
RLVAGLTTT8I6GPLI.AFXN 
725 730 735 740 

AGT ACT AGT GGT GAG ATT TTC ACT GTA GTG CCA TGT GAT CTA ACA GCA CAA GTA GCT GTG 2280 
STTGBIFTVVPCDtTAOVA V 
745 750 755 760 

ATT AAT GAT GAG ATA GTG GOA GCT ATA ACA GCC GTT AAT CAA ACT OAT CTG TTT GAG TTC 2340 
rHDEIVGAITAVNQTDLFBF 
765 770 775 780 

GTA AAT AAC ACA CAG GCG AGA AGA TCA CGT AGT TCA ACA CCA AAT TTT GTA ACA TCC TAT 2400 
VN9T0ARRSRSSTPHFVTSY 
785 790 795 800 
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ACT JkTG CCA CA& TTT m SAC ATA ACA AAA TGG AAT AAT 6AC ACA TCG TCC AAT TGT ACA 2460 
TKPQFTTITXIINRDTSSHGT 
805 BIO 815 820 

TCT CCC ATT ACC TAC TCC TCT TTT GCT ATT TGT AAT ACT <56T CAG ATT AAA TAT GTT AAT 2520 
SA I TT S 8 FA I C N T G£ IXZV B 
825 SaO 635 640 

6TC ACT CAT GTT <3AA ATT OTG GAT OAT AGT ATA GGC GTT ATT AAA CCT GTT TCA ACA GGT 2580 
VTHVBIVDDSIGVIKPVSTG 
845 850 855 860 

AAC ATA TCG AXA CCT AAA AAC TTC ACT GTC GCA OTA CAA GCT GAA TAC ATT CAG ATT CAA 2640 
NISIPKHFTVAVQAET IQIfi 
865 870 875 880 

GTC AAA CCT GTT GTT 6TG GAT TGT GCC ACG TAT GTT TGT AAT GGC AAT ACA CAT TGC CTG 2700 
VKPVVVDCATIVCHGHTHCL 
$85 690 895 900 

AAA TTA OTA ACA CAA TAC ACC TCA GCT TGT CAG ACA ATT GAA AAT GCC CTT AAT CTT GGT 2760 
KLLTQI TSACQTIEKAL HL6 
.905 910 915 920 

GCA CGT CTT GAA TOG TTA ATG CTT AAT GAT ATG ATT ACA GTA TCA GAT CGT GST TTG GAG 2B20 
AHLESLHLNDKITVSDRSLE 
925 930 935 940 

CTT GCA ACT GTt GAA AGA TTC AAT GCC ACA GCT TTA GGT GGT GAA AAG CTA GGC GGT TTA 2880 
LATVEArHATALGGEKLGGXi 
945 950 955 960 

TAT TTT GAT GGC CTG AGC AGT CTA TTA CCG CCT AAA ATT GGT AAG AGG TCG (^T GTT GAA 2940 
YFOGLS SLLPPKl.GKRSAVB 
965 970 975 980 

GAT CTA TTO TTC AAT AAA GTQ GTG ACC AGC GST CTT 06C ACT GTT GAT GAT GAC TAT AAA 3000 
DLLFNKVVTSOLG TVCDDTK 

985 990 995 1000 

AAG TGC TCT TCC OQC ACT GAC GTT OCA GAT CTA GTT TOT GCC GAA TAT TAC AAT GGC ATA 3060 
KC S 8G T DVAD LV C AQ X TITG Z 

1005 1010 1015 1020 

ATG GTT TTA CCT GGT GTT GTG GAT GGT AAT AAG ATG TCT ATG TAC ACT GCA TCT TTA ATT 3120 
M VLPGVVPGVKMSMT 1 h S h 1 

1025 1030 1035 1040 

GGC GGT ATG GCT TTS GGC TCT ATT ACA TCC GCT GTA GCT GTT CCT TTC GCC ATG CAA GTG 3180 
QGHALGSITSAVAVPFAMOV 

1045 105O 1055 1060 

CAG QCG AGG CTT AAT TAT GTC QCJi CTA CAA ACT GAT GTT TTG CAG GAG AAC CAA AAA ATA 3240 
QABLHT7ALQTDVLQEN0KI 

1065 1070 1075 1080 

CTT GCT AAT GCC TTT AAT AAT GCC ATT GOT AAC ATT ACA CTA GCG CTT GGA AAA GTT TCT 3300 
LA8AFNHAI0NITLAL0XVS 

1085 109O 1095 1100 

AAT GCT ATT ACA ACC ACA TCA GAT GGT TTT AAT AGT ATG GCC TCA OCA CTG ACT AAG ATC 336G 
NAITT TGDGFNSMASALTKI 

1105 1110 1115 1120 

CAG AGT GTA GTC AAT CAA CAG GGT GAA GCG TTA AGT CAA CTT ACT AGT CAG TTA CAG AAG 3420 
QSVVNgOOEALS QLTSQLQK 

1125 1130 1135 1140 

AAC TTT CAO OCT ATC AGC AGT TCC ATT GCT SAA ATT TAT AAT AGO CTG GAG AAG GTG GAA 3480 
1st T Q AI 8 8 6 lAE I T E R LB KVE 

1145 1150 1155 1160 

GCT GAT GCC CAA GTT GAC CCT CTC ATT ACT GGT ASA TTG GCA GCA CTT AAT GCT TAT GTG 3540 
ADAQVDRLIT6RLAALNATV 

1165 1170 1175 1180 

TCT CAA ACT CTA ACT CAO TAT GCT GAA CTC AAG GCC AGT AGC CAA ATT GCA TTG OAO AAA 3600 
fiQTLI Q TAEVXASROIALEX 

11B5 1190 1195 1200 
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[Formula 1 2] 

6TT AAT QLQ TGT G«3 TCA CA& TC6 hKf AGG TAT GGC TTC TOT GCA AAT GGA ACA CAC 36S0 
VNSCVXSQ SNRIGFCGNGTH 

1205 1210 1215 1220 

CTA TTC TCA CTT GSC AAT TCA GCA CCT OAA G6T TTG CTT TTC TTT CAC AGA GTT TTA CTT 3720 
LFSLVHSAPEGLLFFHTVLL 

1225 1230 1235 1240 

CCT ACA 6AA TGG GAA GAA GT6 ACG GCA TGG TCA GGA ATA TGT GTT AAT GAT ACT TAT GCA 3780 
PTEHEEVT .AW SGZCVHDTTA 

1245 1250 1255 12«0 

TAT GTG XTQ AAA GAT TTT GAT CAT TCC ATT TTC AGC TAC AAT GGC ACG TAT ATQ GTA ACT 3840 
TVLKDFDHSIFSTN GTYKVT 

1263 1270 1275 1280 

CCT COT A^C ATG TTT CAA CCT AGA AAG CCT CAG ATG AGT GAT TTC GTG CAA ATT ACG AGT 3900 
PRUTMFOPRKPOMSDFVQITS 

1285 1290 1295 1300 

TGT GAA GTG ACT TTT TTG AAC ATG ACA TAT ACG ACA TTT CAG GAG ATT GTG ATC GAT TAT 3960 
CEVTFLRMTlTTrOEIviDI 

1305 UIO 1315 1320 

ATT GAT ATT AAC AAQ ACT ATC GCT GAT ATG CTT GAA CAA TAC AAT CCT AAT TAC ACA ACT 4020 
XDINKTIADHLEOINPBTTT 

1325 1330 1335 1340 

CCT GAG CTA AAT CTA CTO CTG GAT ATC TTT AAT CAG ACA AAG TTA AAC CTC ACT GCA GAA 4080 
PELHLLLDIFNQTKLRLTAE 

1345 1350 1355 1360 

ATA GAC CAA TTG GAA CAA AGA GCT GAC AAC CTC ACT ACT ATA GCA CAT GAG CTA CAG CAG 4140 
IDQLECRADffLTTIA»SLQ Q 

1365 1370 1375 1380 

TAC ATT GAC AAT CTT AAT AAG ACG CTT GTT GAC CTT GAC TGG CTC AAC AGG ATT GAA ACT 4200 
TZDNLHXTL VDX-DVLNRIET 

1385 1390 1395 1400 

TAT AAA TGG CCT TGG TAT GTG TGG TTA CTA ATA GGT TTA GTA GTA GTC TTC TGC ATA 4260 

YVKWPWXVWLLIOLVVVFCI 

1405 1410 14L5 1420 

CCA CTG TTA CTG TTT TGC TGT CTG AGT ACT GGT TTC TGT GGC TGT TTT OGT TGT GTT GGC 4320 
PLLXiFCCLSTGFCGCFGCVG 

142S 1430 1435 1440 

AGT TGT TGT CAT TCT CTT TGT AGT AGA AGG CAA TTT GAA ACC TAT GAA CCC ATT GAA AAG 4380 
SCCH6LC8RRGFET7EPZEK 

1445 1450 1455 1460 

GTT CAC ATT CAT 
V R I H 



[Translation done.] 



13/13 



2005/04/04 14:53 



, JP,07-327683,A [DESCRIPTION OF DRAWINGS] 



http:/ / www4.ipdl.ncipi.go.jp/cgi~bin/tran_web_cgi_eije 



♦ NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2,**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The base sequence of an I-beam FIPV spike protein gene and 
the amino acid sequence by which a code is carried out by that cause are 
shown. 

[Drawing 2l The base sequence of the I-beam FIPV spike protein gene 
following drawing 1 and the amino acid sequence by which a code is carried 
out by that cause are shown. 

[Drawing 3] The base sequence of the I-beam FIPV spike protein gene 
following drawing 2 and the amino acid sequence by which a code is carried 
out by that cause are shown. 

[Drawing 41 The base sequence of the I-beam FIPV spike protein gene 
following drawing 3 and the amino acid sequence by which a code is carried 
out by that cause are shown. 

[Drawing 51 It is a genetic map about the virus configuration protein gene of 
FIPV. 

[Drawing 61 It is the outline of the process of cDNA cloning according a 
membrane gene fragment to RT(reverse transcrlptase)-PCR method. 
[Drawing 71 It is the outline of the process of cDNA cloning by the approach 
to which adds a polydA chain for a spike protein gene using TdT (end 
mutaseX and PCR is applied. 

[Drawing 81 cDNA acquired by this invention is arranged on a genetic map. 
[Drawing 9l It is the genetic map of expression vector pGEX-2T in 
Escherichia coli. 

[Drawing lOl It is the result of checking discovering some fields of the spike 
protein of an I-beam and II mold using pGEX-2T in an example 2 by 
SDS-polyacryiamide electrophoresis. 
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(2) i|$M3p7-3 2 7 6 8 3 

1 2 

ATQ Au nc AX& am cn aca ctc cn Afic gtt ccc aao tct gaa s&c gct cct cat got 60 

NiriZLVLLSVAKSBDAPBa 

S 10 15 20 . ■ 

GTC ACC RA CCC CAA m AAT ACQ ICC CAt AAC AAT OAA AOQ TTT OAA CtT AAX RC tAC 120 
VTLPOFWTSBIinERFBLIIFX 
2b 3D 35 40 

AAT nC TTA CAA ACT TGG GAT ATA CCA CCA AAC ACA GAA ACC ATT CTA GGA OCT TAT CTG 180 
RrLO TirDIFPNTETZLOGTL 
45 50. 55 60 

CCT TAT TCT QOA GCA GGQ OTT AAT TOT GGO T8G TAT AAT TTT ACT CAA A6T OTQ OGA CAA 240 
PTCGAaVHCGHyfirSQSVGQ 
65 70 75 80 

AAT GOT AAG TAT GCC XAC AXA AAC ACQ CAA AAT CTG AAT ATA CCG AAC GTT CAT GGC GTC 300 
IVG XtAT IHTQIILBIPnTBGV 
as 90 95 100 

TAT TtT fiAC GTA AGA GAA CAT AAT AAT OAC GOT GAG TOG OAT GAT CGT GAT AAA GTT GGC 360 
XTDVKEHHRDGEUDDIIDKVG 
105 no 115 120 

CTA TTG ATT GCT ATA CAT GGC AAC TOG AAO TAT AGT TTG CTT ATO GTT TTG CAG GAT GCT 420 

LLIAIBG1IB5TSLLHVLGDA 
125 130 135 140 

GTG GAA GCT AAT CAG CCC CAT GTX GCT GTT AAA ATT TGC CAT TGG AAG CCA GGT AAC ATA 400 
7EAHQPBVAyKICHVKP{INI 
145 150 155 160 

AST TCT TAT CAC GCG TTT AGT GTA AAT CTA GGA GAT GCT GGT CftA TGC GTG TTT AAT CAG 540 
aSTBAFSVHLSDCQQCVrVO 
165 170 175 180 

ASA TTT TCA TTG GAC ACC GTA TTG ACA ACT AAT OAC TTC TAT GGC TTC CAG TGG ACT GAC 600 
RFOLDTVLTTHDFIGFOWTD 
185 1»0 195 200 

ACC TAT GTT OAT ATC TAT CTA GOT GGC ACT ATT ACT AAA GTG TGG GTT GAC AAT GAT TGG 660 
TTVOITLGGTITBVVVDIIDH 
205 210 215 220 

A9C ATT GTT GAA GCT AGC ATC TOC TAT CAT TGG AAT CGG ATT AAC TAT OGA TAT TAC ATO T20 
BXTEASZSTBVeiRIllTGrTM 
225 230 235 240 

CAA TTT GTT AAT CGC ACC ACT TAT TAT GCG TAT AAT AAT ACT GOT GGT GCA AAT TAC ACA TOO 
OFVERTTTTATRHTOGABXT 
245 250 255 260 

CAA TTG CAG TTA AGC GAA TGC CAT ACT GAT TAT TOT OCT GGC TAT GCT AAO AAT GTC TTT 840 
ftLGLSECHTDXCAOTAXBVF 
265 270 275 280 

GTG CCT ATA GAT GGT AAA ATA OCA GU G&C TTC ICC TTT AGT AAC TGG TTT TTA TTG XCA 900 
VPXVGRZPBDFSrsVUFtiLS 
205 290 295 300 

GAT AAA ICC ACT TTG OTA CAA GOT OOff GTT CTT AGt AGT CAA OCA GR fn GTA CAA TGC 960 
OX6TLVQ9ftTL880PgF7QC 
305 310 315 320 

CTT AGO CCT OtA OCA 9CG TOG TCT AAC AAT ACG GCT GTG GTG CAT TTT AAA AAT GAS GCC 1020 
LBPVPGGSIfBTAVVRrKBDA 
325 330 335 340 

TTC TGC CCT AAC GTC AOG GCA GAT GTT TTG AGO TTC AAT CTA AAT TTT AGT GAC ACT GAT 1000 
FCPffVTADVIiRrVlNFBDT]) 
345 350 355 360 

GTC TAT ACA OAT TCA ACT AAT GAT GAA CAG TTG TTT TTT ACA TTT GAA GAT AAT ACA ACT 1140 
VTTDSTBDBOI'FFTFBDHTT 
36S 370 375 3S0 

GCC TCe ATA OCC TOT TAT AGC AGT GCC AAT GTC ACT GAT TTT CAO CCT GCA AAT AAT AGT 1200 
ABZACTSBABVTDFQPAHNB 
385 390 395 400 
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QIC rcT 

V s 

An GfO 
I V 

GAT 

B D 

GTT AAC 

V B 

TAT ACA 
I T 

TCG CCC 
8 » 

TCT WT 
S A 

TAC CAC 
T S 

ATC ATT 
I I 

CAS OCT 
0 A 

CTA TTT 
L F 

CAA UT 

0 V 

tttL TQT 

L C 

CAa TOO 

0 N 

ACC CAY 
T H 

ACf 

G T 

AM TX& 
R L 

AfiV ACS 
8 ¥ 

ATT AAI 

1 H 

OTA AAT 

V B 



3 

dc An 

B I 

AfiC AOA 
B R 

GOA 7CC 

3 S 

TK TOC 

r s 

GAT GTA 

D V 

CTC AAT 

L V 

&0T ATO 
S N 

TOO ATCS 
« M 

CTC OCT 
Ii A 

AAC OOC 
H O 

TAT AAO 
7 K 

TAT GAC 
7 D 

TTT OAT 

r D 

COT Aca 
B T 

6C0 AAC 
A X 

CAC TAC 
0 1 

CTG 6CT 

V . A 

ACT OOT 
T 6 

CAT GAe 
D Z 

AAC ACA 

V t 



CCA RT QQC 
P P 0 
405 

CAO TTT TTO 

0 r L 
42S 

An TTT QTC 

1 T V 
445 

ATC AGT ICA 

I S S 
469 

ATS OTO OAT 

M V D 
483 

AOA ATT AAC 

R I k 

305 

CTT 9T7 AAA 

L V K 
325 

AAT CTC ACO 

N 7. I 
545 

AAA CCC CCT 
X A P 

ACT GTA ACT 
S V T 

S85 

TAT ACT ACC 
r T fl 
60S 

TGC CCC TTC 
C P r 
625 

on AAC CCT 
V 5 P 
645 

CAS TTC OCC 
Q T k 
665 

CCC CAC ACT 

G H fl 
€85 

AA9 ATA SAT 
MIT 

705 

aST CTT TAC 
G L T 

725 

CAC AIT TTC 
B I r 
745 

ATA CIG CCA 

1 V 9 
765 

CAC COG ACA 

Q A R 
785 



AAA ACT 
K T 

80C ATA 
€ I 

&AT OCC 
H 0 

CTA CAO 

V s 

CTT AAT 

V s 

TGT CAA 

c a 

AAG GAT 
K D 

TTA CAT 

L R 

CAG CTA 
E L 

AAT GTT 
If V 

TTA CAA 
L 0 

TCA CCG 
S F 

GCT GT6 
A V 

ACC ATT 
T I 

TGC a<n 
m G 

GGC f99 
G F 

TAC ACA 
X T 

ACT CXA 
T V 

GCT ASA 
A I 



GCC CAT 

A H 
410 

CTT CCA 

L P 
4 30 

TAT AAA 

I K 
450 

GAG TAT 
B f 

470 

GGC ACA 

G T 
490 

CAA TTA 

0 I* 

310 

TTA CCC 

L P 
530 

GTT GTA 

V V 
550 

GCA GCA 

A A 
570 

ACT ASC 

T 5 
590 

GCT TTG 

C L 
610 

CAC CAG 

g Q 
620 

6GA GGT 
A 0 
650 

ACC OTT 

T V 
670 

TTT CAA 

T g 

690 

CAC GCC 

g G 

710 

TCT ATT 

S X 
730 

CTC CCA 

? P 
750 

ACA GCC 
T A 

770 

COT ACT 
R S 
790 



TTC TOT 

r c 



CCA ACT 
P T 



TAT TTT 



CCC TTT 
G F 



GCT ATT 
A I 



AAG CAT 
K . H 



AAA ACA 
K T 



TTA AAT 
L B 



CTC GCC 
Ii A 



CTA TOT 
L C 



TAT ACT 
T T 



TXT AAT 

F n 



TGT AAG 
C X 



TCT TAT 
a T 



OAT ACC 
D T 



ACA OCC 
T G 



ACT CCT 

& G 



TGT CAT 



CTT AAT 

▼ » 



TCA ACA 
S T 



TTT OCC 
F A 
415 
GTT CCA 

V R 
435 

AGT TTA 
S L 
455 
TGG ACC 
II T 
475 
ACT A6G 
T f) 
495 
GAA TTG 
E L 
SIS 
TTT CTT 
F V 
535 
GAC ACA 
D T 
555 
GAT CTA 
D V 
575 
GTC CAA 

V Q 
595 

TAT TCT 
T 8 
613 
AAT TAT 
II T 
635 
TGC TCC 
W 8 
655 
AAA CAT 
X B 
675 
TCT GTT 
8 V 
«95 
ATT ATT 
I I 
715 
GAC CTT 
D L 
735 
CTA ACA 
L T 
75S 
CAA ACT 

g T 

77$ 
CCA AAT 
P 0 
79S 



AAT TTT 

H r 

GAG TTT 
2 F 

CCA OCT 
P A 

AfA OCC 
I A 

CTA TTC 
L P 

CCA GAC 
P D 

ACC ATG 
T M 

OAG AAA 
K R 

CAT TTT 

S T 

CCA AOA 
A R 



II Ii 
TTG CAO 

g 

TXR GTT 
L V 

CGT TCT 
6 S 

TTG GTA 
L V 

AGA AAC 
R V 

CTA GCC 
L A 

GCA CAA 

A g 

GAT CTO 
O L 

TTT CTA 
P V 



TCT CAT TCA 1206 
6 B 8 
420 

GCA TTT GGC 1320 

A r G 

440 

ATC AGO AGT 1280 
I B 8 
460 

TAT ACT AAC 1440 
T T H 
480 

TAT TGT GAC 1500 

V C D 
SOO 

CCG TTT TAT 1560 
6 F T 
520 

CCA CAC TTT 1620 
POP 
540 

AAG ?AT GAC 1680 
K T D 
560 

GAA ATA OCT 1740 
E I A 

580 

CAG TTG GCT 1800 
Q L A 
600 

GXG GAG CTA 1860 

V E L 

620 

TTT GAA ACT 1920 
PET 
640 

CAT GAT GTC 1980 
B D 7 
660 

ATC ATC ACT 2040 
M X T 
680 

AAA GAT GAA 2100 
X D B 

700 

ACC AOC TCA 2160 
T T 8 
720 

TTT AAA AAT 2220 
F K ■ 
740 

GTA CCT GTG 2260 

V A V 

760 

TTT GAG TTC 2340 
P B F 
780 

ACA fee TAT 2400 
TGT 
800 
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5 6 

ACT &TG CC& CM TTT T^I ACA AA& T60 AAf <UC ACA TC8 90C A&9 ¥67 ACA 2460 

TMPOFYYI rKWSBDTBSBCT 
905 810 815 B20 

TCT aCC ATT ACC TAC rcc tCT m OCT ATI TOT AAT ACT GOT SAO ATT AAA TAT OTT AAT 2S20 
SAITTSSFAICHTOSIKTVH 
825 630 BIO 

QTC ACT CAT OTT GAA ATT GTS GAT SAT AST ATA OOC OTT ATT AAA CCT TCA ACA 6GT 2S80 
VTHVBIVDDSIG7IKPVSTC 
84S 650 85S d€D 

AAC ATA TCG ATA CCT AAA AAC TTC ACT OTC OCA OTA CAA GCT GAA TAC ATT CAG ATT CAA 2640 
HZSZPXNrTVAVOABrXgiQ 
165 670 875 B80 

OTC AAA CCT GTT OTT OTG GAT TOT QCC ACQ TAT OTT T5T AAT GCC AAT ACA CAT TOC CTC 2700 
VKPVV7DCAT TVCH0HTHCL 
883 890 695 900 

AAA m CIA ACA CAA TAC ACC TCA GCT TGT CAG ACA ATT GAA AAT GCC CTT AAT CTT GGT 2760 
KbLTQTTSACQTZZHALHLG 
.^05 910 915 920 

OCA COT CTT GAA TCG TIA ATO CTT AAT GAT ATS ATT ACA GTA TCA GAT CGT OGT T96 GAG 2820 
ARLB8LMLIIDHITVSDRGLK 
925 930 935 940 

CTT OCA ACT GTT GAA ASA TTC AAT GCC ACA GCT TTA GGT OGT OAA AAG CZA GGC GGT TTA 2680 
LATVERFHATALGGSKLOG I. 

945 950 955 940 

TAT TTT GAT GGC CTG ACC AGT CTA TTA CCQ CCT AAA AT7 GGT AAG AGG TOG GCT GTT OAA 2940 
TFDOL8SLLPFKZ01CR8AVE 
965 970 97S 980 

GAT CTA ITO TTC AAT AAA STO OTG ACC ASC GGT CTT GGC ACT GTT GAT OAT OAC TAT AAA 3O00 
OLLFMKVVTaGLGTVODDIX 

985 990 995 1000 

AAG TGC TCT TCC GOC ACT OAC GTT GCA GAT CTA GTT TOT GCC CAA TAT TAC AAT 600 ATA 3060 
XC89OT0VADLVCAQT TVGZ 

1005 1010 1015 1020 

AT9 OTT TTA CCT GO! on GTG GAT GGT AAT AAG ATG TCT ATO TAC ACT GCA TCI TTA ATT 3120 
KVL PaVVDGHKMBHI IA5L I 

1025 1030 1055 1040 

GGC GGT ATO GCT TTO GGC TCI ATT ACA ICC GCT GTA GCT GTT CCT TTC GCC ATS CAA GTG 3180 
OGHALG S IT9AVAVPFA1IQ7 

104S 1050 1055 1060 

CAG GOG AGO CTI AAT TAT GTC OCA CTA CAA ACT GAT OTT TIG CAG GAG AAC CAA AAA ATA 3240 
QAALNTVALOTOVLOBRffXX 

1065 1070 10T5 1060 

CTT OCT AAT GCC TTT AAT AAT GCC ATT GGT AAC ATT ACA CTA GCO CTT OGA AAA GTT TCT 3300 
LAAAP1IHAXGBITI.ALGXV8 

108S 1090 1095 1100 

AAT GCT ATT ACA AOC ACA TCA OAT GOT TTT AAT AOT ATG GCC TCA GCA CTO ACT AAG AVC 3360 
VAXTTTSDOPllSMASAIiTXZ 

1105 lUO 1115 1120 

CAG AGff OTA GTC AAT CAA CAO GOT GAA GCG TTA AGT CAA CTT ACT AGT CAfl TTA CAO AAG 3420 
g6VVKig<}0BAI.S<}LT9gLQR 

1125 1130 1135 1140 

AAC ITT CAG OCT AXC A9C AOT TCC ATT OCT GAA ATT TAT AAT AGO CT6 GAG AAO GTG OAA 3480 
HFOAtSSBIABITBRXiBKVB 

1145 1150 IISS 1160 

GCT OAT GCC CAA OTT OAC CGT CTC ATT ACT GGT AGA TTG OCA OCA CTT AAT OCT TAT OTO 3540 
AOAgVDBLITGRLAALMATV 

1165 1170 1175 1160 

TCT CAA ACT CTA ACT CAO TAT OCT GAA GTC AAO GCO AGT AGO CAA ATT GCA TTG GAG AAA 3(00 
8gTLT0TABVXASA0XAl. BX 
1185 1190 1195 1300 
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7 8 

GIT AAT GHO fGT 6VG 1C& CAk KG A&T MO m QOC 9TC m OOk h»l COK ACA CAC a«60 
VKBCVKSOSVRTaFCGSaTB 

120S 1210 1215 1220 

CTA rrc TCA en cic aat ica oca cct o&a got m cit iic rrr c&e aca ott ttx cti 3720 

LrSLVISAPBGLLFFRTVLL 
1225 1230 1235 1240 

CCT ACA OAA TGG OAA BU OVG JhOG GCA IGO ICA GQA ATA TOT OTT AA9 GAP ACT VAT GCA 3780 
PTEWZB7T .AII S0 tCVHDTyA 
1205 1250 1255 1260 

tAT <rra TT6 AAA OAT TTT OAT CAT TCC ATT TIC AGO TAC AAT GGC ACG TAT ATG OTA ACT 3840 
TVLKSrDHSIFATHOTTHVT 

1265 1270 1275 1280 

ccT car AAc ats rrr caa cct aga aag cct cas ato agt oat ttc gtg caa att acg agt 3900 

PRHMyOPRKPOMBDFVOITS 

X285 1290 1295 1300 

TGT GAA GTO ACS TTT TTO AAC ATQ ACA TAT ACQ ACA TTT CAS OAS ATT GIG ATC GAT TAT 3960 
CSTTFLHMTTTTrQE I7IDI 

1305 1510 1315 1320 

ATT OAT ATT AAC AAG ACT ATC OCT CAT AtC CTT GAA CAA TAC AAT CCT AAT TAC ACA ACT 4020 
IfllHKTIADMLEQTHPNITT 

1325 1330 1335 1340 

OCT OAO CTA AAT CTA CTO CtG GAT ATC TTT AAT CA6 ACA AAG TTA AAC CTC ACT GCA GAA 4080 
PBLITLLIfDI FNQTKLZrLTAS 

1345 1350 1355 1360 

ATA OAC CAA TT6 OAA CAA AQA GCT CAC &AC CTC ACT ACT AIA GCA CAT SAG CTA CAS CAG 4140 
IDQLBQRADHLTTIARELQQ 

1365 1370 1375 1380 

TAC ATT OAC AAT CTX AAT AAO ACS CTT QTT GAC CTT OAC TOO CTC AAC ASG ATT OAA ACT 4200 
TI DHLVETLVOLOWLSAZET 

1385 1390 1395 1400 

TAT GTA AAA TOO CCT TOO lAT GTG TOG TTA CTA ATA OOT TTA GT& OTA GTC TTC TGC ATA 4240 
TVKWFWIVHLLlOLVVyrCI 

1405 1410 1415 1420 

CCA CTG TTA Cta TTT TOC TOl CTO AGT ACT 05T ITC TOT CCC TOT TTT GOT TGT OTT OOC 4320 
Pl>LLFCCL8TOFC0CFGCVa 

1425 1430 1435 1440 

AGT ZOT TOT CAT ICT CTT TOT AGT AQA hOQ CAA TTT GAA ACC TAT OAA CCC ATT OAA AAG 4380 
SCCBSLCSRROPE TtBPIEK 

1445 1450 1455 1460 

OTT CAC ATT CAT 
V tt X B 

a«SeTRNAfcmi-^DNA{C*5V>T> 30 [»^]B2] TiB©iB3^ 
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&X0 XTh 

M I 

7 T 
H t 

ect lAt 
P 7 

AAT OOT 

H G 

ThT m 

Sf P 

Cfk TTO 

L L 

GT6 

V B 

AGT TCT 
S S 

AOA ITT 
R F 

JkCC ut 
T T 

&SC MI 

8 I 

CM nf 
Q r 

CAA TTO 
0 L 

OTO OCT 

V P 

G&T AAA 
D K 

CTT AGO 
L R 

TTC TOC 

r c 

ore SAT 

V 1 

€0C 7CC 
A 8 



WC KTl 
T I 

MA CCC 
L > 

TTA CAA 

t 0 

TGT GGA 

e 6 

AAG TAP 

X t 

OAC OTA 
D 7 

ATT OCT 
I A 

GOT AAT 
A V 

TAT CAC 

T a 

TCA TTO 
8 L 

m GAf 

7 D 

m Qhk 

7 B 

6TT AAt 

7 W 

CAO TZA 
Q L 

ATA OAT 
I D 

TCC ACT 

8 T 

OCT OTA 
P 7 

CCT AAC 
P H 

ACA OAT 
t D 

ATA OCC 
I A 



ATA CTT 

X L 

5 

CAA TTT 

0 P 
25 

ACT TGO 
T n 
45 

GCA G66 

A a 

65 
OCC TAC 

A T 

85 
AGA <3AA 

R E 
105 

ATA CAT 

1 H 
125 

CA6 CCC 
Q P 
145 

oca TTT 
A T 
165 

O&C ACC 
D T 
IBS 

AfC TAT 

I Y 
208 

GOT AOC 

A S 
225 

CGC ACC 
B T 
245 

AOC OAA 

8 E 
265 

001 AAA 

G X 
285 

TIG GTA 

L 7 
305 

CCA TCO 

P 8 
325 

ore Aco 

7 T 
345 

TCA ACT 

8 T 
365 

TOT XAT 

C T 
385 



ACA CTC 
T L 

AAT AC6 
S T 

CAT AS& 
D I 

STT AAT 
7 II 

AT& AAC 

I H 

CAT AAT 
B V 

SGC AAC 

0 N 

CAT OTT 
B V 

AGT OTA 
S V 

GTA TTB 

7 L 

CIA OOT 
L G 

ATC TCC 

r S 

ACT TAT 
T I 

TOO CAT 
C H 

AtA CCA 

1 F 

CAA GOT 
Q G 

TOO TCT 
W 8 

OCA GAT 
A D 

AAT GAT 
H D 

AOC AGT 

8 8 



CTT ACC CTT 
L 8 V 

10 

TOC C&T AAC 
8 B B 

30 

OCA CCA AAC 
P P B 

50 

TOT 000 TOO 
COB 

70 

ACO CAA AAT 

T 0 B 
90 

AAT GAC GST 
B D 6 

110 
TCG AAC TAT 
S X 7 
IJO 
OCT OTT AAA 
A 7 K 
150 
AAT CTA GOA 
B li 0 
170 
ACA ACT AAT 
TTB 
190 
GGC ACT ATT 

0 T X 
210 

IRT CAT TOO 
Y B B 

230 
TAT OCO TAT 

1 A T 
250 

ACT GAT XAT 
1 D X 
270 
GRA QRC TTC 
B D r 

290 
OCT OTT CTT 
R 7 L 
310 
AAC AAT ACO 
B B T 
330 
OTT TTO AGO 
7 L B 
3S0 
GRA CAO TTO 
Z Q L 

370 
OCC AAT OTC 
A B 7 
390 



eac AAG 

A X 



AAT OAA 
H E 



ACA OAA 
T B 



TAT AAT 
T B 



CTG AAT 
L B 



GAG TOG 
2 B 



ROT TTO 

S L 



ATT TOC 
I C 



GAT OCT 
D 0 



OAC TTC 

D r 



ACT AAA 
T B 



AAT COO 
B R 



AAT AAT 
H B 



TOT OCT 
C A 



TCC TTT 
8 T 



AGT A6T 
8 8 



OCT OTO 
A 7 



TTC AAT 
P B 



TTT TTT 
P P 



ACT OAT 
T » 



TCT 6AA 
S E 

IS 

A6G TTT 

R r 

35 

ACC ATT 
T I 

55 

TTT AGT 

r 8 

75 

ATA CCO 

r P 
95 

SAT GAT 
D D 
115 
CTT AT3 
L M 
135 
CAT TGG 
H W 
155 
GOT CAA 
G Q 
175 
TAT GOC 
T G 
195 
OTO TOO 

7 W 
215 

ATT AAC 
X N 
235 
ACT GOT 
T 6 
255 
GGC TAT 
0 T 
275 
AST AAC 

8 H 
295 

CAA CCA 

0 P 
315 
OTG CAT 
7 B 
335 
GTA AAT 
L N 
355 
ACA TTT 
T P 
375 
TTT CAO 
P Q 
305 



GAC OCT CCT 
D A ? 

CAA CTT AAT 
E L B 

CTA GOA GST 
LOG 

CAA AGT OTO 
0 8 7 

AAC GTT CAT 
M 7 B 

CGT GAT AAA 
BOX 

OTT TTG CAO 
V L 0 

AAG CCA GOT 
B P 0 

TCC OTO TTT 
C 7 r 

TTC CAG TOG 
P 0 B 

GTT OAC AAT 
7 » B 

TAT GGA XAT 
TOT 

GGT OCA AAT 
CAB 

OCT AAO AAT 
ABB 

TOO TTT TTA 
B P L 

OTT TTT GTA 

7 P 7 



P K N 

TTT AGT OAC 
P 8 D 

GRA OAT AAT 

SDN 

CCT GCA AAT 
P A » 



4$M¥7-3 2 7 6 8 3 

10 

CAT GOT 60 
R G 
20 

TTC TAC 120 
F T 
40 

TAT CTG 100 

V L 
60 

GGA CAA 240 

6 0 
80 

GOC ore 300 
C V 
100 
OTT GGC 360 

y 0 

120 
GAT GCT 420 

V A 
140 

AAC ATA 400 

V X 
160 

AAT CAO 540 
B Q 

leo 

ACT 6AC 600 
T D 
200 
GAT TGG 660 
D B 
220 
TAC ATG 720 
T B 
240 
TAC ACA 780 
T T 
260 
OTC TTT 840 

7 P 
280 

TTO TCA 900 
L 8 
300 
CAA TOC 960 
G C 
320 
OAT OCC 1020 
D A 
340 
ACT GAT 1010 
T D 
360 
ACA ACT 1140 
T T 
380 
AAT AGT 1200 
B 8 
400 
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11 

ate *«» chs 

V 8 B 

An GTB hoc 
TVS 

&a& OAT aoA 

R D G 

an AAC ffc 

V n r 

TAT ACA GAT 
r T D 

TCG CCC CTC 
B W J, 

TCT GCT AOI 
S A 5 

TAC CAC TGG 
T B W 

AIC ATT CTC 
III 

CAG OCT AAC 
g A H 

CTA nr TAX 

L r T 

CAA AAT TAT 
0 H I 

TTA TGT TTT 

L e r 

CAG TGO C6T 

0 « B 

ACe CAT GCC 
T H A 

TBT ACT GAC 
C T » 

AOG tSA OTO 
R L ▼ 

AOT ACT ACT 
a T T 

ATT AAT GAT 

1 N D 

OTA AAT AAC 

V II V 



ATT OCA 
I P 
405 
Aj3A CAfi 
R 0 
425 
TCC ATT 
S I 
445 
TCC ATC 
8 I 
465 
GTA AT6 

V M 
4B5 

AAT ASA 

V R 
505 

ATO CTT 
M L 

523 
ATQ AAT 
H H 
S4S 
OCT AAA 
A K 
5«S 
GGC AQX 
G S 
S$5 
AAG TBI 
X 1 
tf09 
GAC TOC 
D C 
«25 
GAT OTG 
0 V 
64S 
ACO GAG 
T 0 
665 

AM m 
x a 

685 
TAC AAT 
t U 
705 
OCT GOT 
A 0 
725 
GOT GAG 
G E 
745 
GAG ATA 
E I 
765 
ACA CA0 
T Q 
785 



TTT aac 

T G 



TTT TTO 
F L 



ITT GTC 
F V 



AGT ICA 
3 8 



6T6 GAT 
V D 



ATT AAA 
X X 



OTT AAA 
V K 



GTC ACO 
V T 



OCC CCT 
A P 



GTA ACT 
7 T 



ACT ASC 
T 8 



OCC TTC 

p r 



AAC CCT 

ir p 



TTC 8CC 

r A 



CAC AGT 
H S 



ATA TAT 

I I 



CTT TAC 

L T 



ATT TTC 
I P 



m GGA 

V G 



GCO AGA 
A A 



AAA ACT GCG 
K T A 
410 

GOC ATA CTT 
GIL 
430 

AAT GGC TAT 
U Q Y 
450 

OTA GAG GAG 
7 B B 

470 

GTT AAT GCC 
VUG 
490 

TGT CAA CAA 

C Q Q 
510 

AAO GAT rTA 

R D L 
S3Q 

TTA CAT GTT 
LEV 

550 

GAG CTA GCA 
E L A 
570 

AAT GTT ACT 
B V T 
590 

TSA CAA OGT 
LOO 
610 

TCA ceo CAQ 
B P g 
620 

OCT GTC GCA 
A ▼ A 
550 

ACC ATT hCa 
TIT 

670 

TOO GOT TTT 

war 

690 

GOC TTT CAO 

org 

710 

TAC ACA TCT 
Z T 8 
730 

ACT GTA GT6 
T V V 
750 

OCT ATA ACA 
AIT 
770 

ACA TCA CGT 
R 8 B 

790 



CAT TTC TGT 
HFC 



CCA CCA ACT 
PPT 



AAA TAT TTT 

K Y r 



TAT GGC TTT 
TOP 



ACA OCT ATT 
TAX 



TTA AAO CAT 

L X H 



CCC AAA ACA 
P K T 



GTA Tift AAT 
7 I* H 



GCA CTC GCG 
ALA 



AGC CTA TOT 
8 L C 



TTG TAX ACT 
LIT 



CAG TTT AAT 

Q r n 



GST TOT AAO 
OCX 



OTT TCT TAT 
7 8 T 



CAA GAT ACC 

g D T 



OOe ACA GGC 

a T G 



ATT AOT GGT 
Z 8 G 



CCA TCT OAT 
PCD 



OCC GTT AAT 
A 7 H 



AOT TCA ACA 
8 8 T 



TTT GCC AAT 
PAN 
615 
OTT OOA GAG 

7 R B 
. 435 

AGT Tth CCA 
S L P 
455 
TGO ACC ATA 
W T X 

475 
ACT AGO CTA 
T R L 
495 
OAA ITG CCA 
Z L P 

515 
TTT GTT ACC 
r V T 

535 
GAC MA SAG 
DTE 
555 
GAT GTA CAT 

0 7 H 
375 

GTC CAA GCA 
V 0 A 

595 
XAT TCI AAC 

1 8 » 
615 

AAT TAT TTG 
R T L 

635 
TOO TCG TTA 
W a L 
655 
AAA CAT OGT 
X H 0 

675 
TCT GTT TT8 

8 7 L 
695 

ATT ATT AGA 
I I B 
715 

CAC CTT era 

9 L L 
735 

CTA ACA GCA 
L T A 

755 
OAA ACT GAT 
OTP 

775 
CCA AAT TTT 

p v r 

795 



TTT TCT 

r 8 



TTT GCA 
P A 



GCT ATC 
A I 



OCC TAT 
A T 



TTC TAT 

r I 



GAC GGC 
D G 



ATO CCA 
M ? 



X K 
TTT OAA 

r X 

AGA CS& 
B 0 

TTA GT9 
L V 

CAG TTT 

0 r 

on CAT 

7 a 

TCT ATO 

8 M 

GTA AAA 

7 X 

AAC ACC 

8 T 

GOC TTT 
A P 

CAA GTA 

g 7 

CT6 TTT 

L r 

GTB ACA 
7 T 



12 

CAT TCA 1206 
H 8 
420 
TTT GGC 1320 
F G 
440 
AGG AGT 13B0 
R S 
460 
ACT AAC 1440 
T B 
480 
TGT GAC 1500 
C P 

500 
TTT TAT 1560 
F T 
520 
CAG TTT 1630 
Q t 
540 
TAT GAC 1660 
T D 
560 
ATA GCT 1740 

580 
TTO GCT 1600 
L A 
600 
OAS CTA 1860 
E L 
620 
OAA ACT 1920 
E T 
640 
GAT GTC 1980 
D V 
660 
ATC ACS 2040 
Z T 
680 
GAT GAA 2100 
D E 
700 
ACC TCA 2&60 
T 8 
720 
AAA ABT 2220 
X X 

740 
OCT GTO 2200 
A 7 
760 
GAO TTC 2240 
E P 

700 
TCC TAT 2400 
8 T 
600 



Mb7l 
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(8) . #68^7-3 2 7 6 8 3 

13 14 

ACT ATQ CCA CAA TR TAT TAC AIA ACA AAA TM AAT AAT OAC ACA TOG KC AAT TOT ACA 2460 
TMPOrrT ITKWHHDTSSHCT 
80S 810 81S 820 

TCT dec ATT ACC TAC TCC TCT T7T CX^T ATT TG9 AAT ACT OCT QJUS ATT AAA TAT GTT AAT 2520 
SAZT7S8FA1CHTGEXXTVH 
825 830 B3S B40 

GTC ACT CAT GTT GAA ATT GTO GAT OAT AGT ATA GGC GTT ATT AAA CCT OTT TCA ACA OGT 2S80 
VTHVBIVDOSrGVlKPVSTG 
845 850 855 860 

AAC ATA TCQ ATi OCT AAA AAC TTC ACT GTC GCA GTA CAA OCT <2AA T£C ATT CA0 ATT CAA 2640 
NISIPKHFTVAVQAETIOIO 
865 870 875 880 

GTC AAA CCT GTT GTT GTO GAT TOT GOC ACO TAT GTT TGT AAT OGC AAT ACA CAT TOC CTC 2700 
VKPVVVDCATYVCBGHTHCL 
885 890 895 900 

AAA CIA ACA CAA 7AC ACC TCA GCT TOT CAG ACA ATT GAA AAI GOC CTT AAT CTT GOT 2760 
KLLTOYTBACQTIINALIILG 
,905 910 915 920 

GCA CGf CTT GAA TCQ TTA ATO CTT AAT GAT ATG ATT ACA GTA TCA GAT CGT GGT TTG GAG 2820 
ARLESLMLNDHITVSDRGLZ 
925 930 935 940 

GTT GCA ACT GTT GAA AOA TTC AAT GCC ACA GCT TTA GOT OGT GAA AAQ CTA G6C GGT TTA 2880 
L ATVERrBTATALOaE KLOOL 
945 9S0 955 960 

TAT m GAT GGC CIO AGO AGT CTA TTA CCG CCT AAA ATT GGT AAG AGG TCG OCT GTT QAA 2940 
TFDGIfSSLLPPKJGKRSAVE 
965 970 975 980 

OAT CTA TTG TTC AAT AAA QTQ OTQ ACC AOC OQT CTT GGC ACT GTT GAT GAT O&C TAT AAA 3000 
DLLrUKVVTSGLGTVDDDTK 

985 990 995 1000 

AAA IOC TCT TCC 096 ACT GAfi OTT GCA GAT CTA GTT TGT OCC CAA TAT TAC AAI GGC ATA 3060 
X C8S6TD7ADLVCA0TlNai 

1005 1010 1015 1020 

ATG GTT TTA CCT OBT OST GTG GAT GGT AAT AAG ATQ TCT ATG TAC ACT GCA TCT TTA ATT 3120 
MVIiPOVVD GIIKKSXTTA SLl 

1025 1030 1035 1040 

OGC GOT ATO OCT TTS GGC TCT AXT ACA TCC GCT OTA GCT GTT OCT TTC GCC ATG CAA GIG 3180 
GOHALGS ZTSAVATPFANQV 

1065 1050 1055 1060 

CAG GCO AGO CTT AAT TAT GTC GCA CTA CAA ACT OAT GTT TTG CAiS OAG AAC CAA AAA ATA 3240 
QABLNXVALQTDV LQBVOKI 

1065 1070 1075 1080 

CTT GCT AAI GCC TTT AAT AAT GCC ATI flOT AAC ATT ACA CTA GCO CTT GGA AAA GTT TCT 3300 
LAVAFBSAIORXTLAtaXVS 

1085 1090 1095 1100 

AAT GCT ATT ACA iUOC ACA TCA OAT GGT ITT AAT AST ATG GCC TCA GGA CIO ACT AAG ATC 3360 
NAITTTSDOFNBlfASALTKX 

1105 1110 1115 1120 

CAG AOT GTA OTC AAT CAA CAG OGT GAA GCG TTA AOT CAA CR ACT AGT CAS !»A GAG AAG 3420 
OSVVHQOGEALeQLTGOLQX 

1125 1130 113S 1140 

AAC TTT CAG OCT ASC AGO AOT ICC ATI GCT GAA ATT TAT AAT AG6 CT6 GAC AAG GV9 GAA 3480 
BFQAXSeBlAEXTiriltBXVB 

1165 1150 1155 1160 

OCT GAT GCC CAA OT* OAC COT CTC ATT ACT GGT AOA TTG OCA OCA CTT AAT GCT TAST GfG 3540 
ADA07DRLXTGRLAAX. .VATV 
1165 1170 1175 1180 

TCT GAA ACT CfA ACT CAO tAT OCT GAA CTC AAiG OCC AGT ACC CAA ATT GCA TTG GAG AAA 3600 
8QTLT0IAEVXA8RQXALEIC 

1185 1190 1195 1200 

•Mfc8] 
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(9) #ia¥7-3 2 7 6 8 3 

15 16 

GTV UT O&O TST STO W TCA CAA TOO hkf AfiS TAT OGC 9TC TGT OGA AA9 GOA ACA eAC 3SS0 
VMBCVKSOSff RTSPCCJISTH 

1205 1210 1215 1220 

CTA nc fCA Cn 9XC AAT TCA GCA CCT ^ GGT 7TS CT1 TTC TTT CAC ACA CTT TTA CT7 3720 
LFSLVHSAPZaLLrFHTVLL 

1225 1230 1235 1240 

CCr ACA OAA TQO GAA GAA OTO AC<9 OCA TOO TCA G<iA ATA TQT <3TT AAT GAT ACT TAT GCA 37^0 
PTEHEBVTAW5GXCV9DrYA 
1245 1250 1255 1260 

lAt GTG TIG AAA GAT TTT SAT CAT TOC ATT TTC AOC lAC AAT G9C ACQ TAT ATQ OTA ACT 3S40 
IVLKDFPBBIP8TIIGTZ1IVT 

126S 1270 1275 1280 

CCT CGT AAC AFS TTT CAA CCT AGA AAQ CCT CAG ATG AGT GAT TTC QTi CAA ATT ACQ AGT 3900 
FRBHFQPRKPDMSDrVQITS 

1295 1290 1295 1300 

T6T GAA GfG ACT TTT TTG AAC ASS ACA TAT ACG ACA TTT CAG GAG ATT GIG ATC GAT TAT 3960 
CavrFtlHTTTTrofilVlDX 

1305 1310 1315 1320 

ATT OAT ATT AAC AAG ACT ATC OCT GAT A70 CTT OAA CAA TAC AAT CCT AAT TAC ACA ACT 4020 
IDINKTlADHLSQIlfPHTTT 

1325 1330 1335 1340 

CCT GAG CTA AAT CTA CTG CTG GAT ATC TTT AAT CAG ACA AAG TTA AAC CTC ACT GCA GAA 4090 
PELULLLDZrWOTKLNLTAB 

1345 1350 1355 1360 

ATA QAC CAA TTG GAA CAA AGA GCT GAC AAC CTC ACT ACT ATA GCA CAT GAS CTA CAS CAG 4 140 
XDgliCQRADllLTTIABSIiQQ 

1365 1370 1375 1300 

TAC AIT GAC AAT CTT AAT AAG ACG CTT GTT GAC CTT GAC TGG CTC AAC AGG ATT GAA ACT 4200 
TZOHLIIXTLVDLDWLNSIET 

1385 1390 1395 1400 

TAT OTA AAA TGO CCT TOG TAT GTG TOO TTA CTA ATA GOT TTA CTA GTA STC TTC TOC ATA 4260 
TVKWFWTVHI.L10LVVyrCI 

1405 1410 1415 1420 

CCA CTG TTA CTG TTT TQC TOT CTG AGT ACT OOT TTC TOT 99C TOT TTT GOT TOT GTT GOC 4320 
PLLLFCCLeTOrCQCTG CVG 

1425 1430 1435 1440 

AST TGT TGT CAT ICf CtT TGT AGT AGA AGG CAA TTT GAA ACC TAT GAA COC ATT OAA AAG 4380 
aceflSLCSRRQFBTTBP XBIt 

1445 1450 1455 1460 

GTT CAC ATI CAT 

V n I a 



^^i;i^-DT^A^^tsm$>^^^\m^(Dmm<Dmm\z 40 



[0 0 0 1] 

)ttrti:-r«DNAt-€-©jfi«E3»ifcii-r4. setctfc. 

[0 0 0 2] 2^:?qjai»tC:fcViT. 75/KOB§^«Tb2 



A 


: 7^-> 


C 


: i^Xx-f y 


D 


: TT^nv^yWi 


E 


: if)Vd'S.>m 


F 




G 


: if')i^> 


H 


: \i7.^'J> 


I 




K 


: Ui^> 
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(10) 

17 

L : O'f $/> 
M : ^J-t-y 
N : 77.ny^> 
P : :/D'J> 
Q : if)V^S.> 
R : 7)V=^=.y 

T : 

V:nU> 
[0003] 

ttJ!3lEOSfelB] ^3©fi»ffl«S^ft (Feline I 

nfectious pertitonitis, &rf 
F I Pt»?«;-r^) tt, #<©^3f|-»itHC^^n«»1S 

^-ijix-vib^F I P'>Hr;i'X (F I pv) oisjfefcj; 

[0 0 0 4] F I PVlCMf Sfil#:^«^-rS^ 

ntt, «^U;ftVi:^;3{::Jt'<TF I PYommis^Zf^ 

ftStXTtiS CPedersenS, Am. J. Ve 

t. Re s. , 4 lil. 8 6 8, (1 9 8 0) D . 

[0 0 0 5] COF I FY\t. \S.mt)mi 0 0-15 0 
nrntfJ^/U ^7 (S) . ^>Zfy> (M) , Jti'U:^^ 
ir-^-yV^ (N) 0 3 0©±Si|lliigeSS:*t-3TV>-5. 

'>-i';i/Xoy/A«i|!52 0, 0 0 0JgS®::'7X®oi 

*«RNAT3E)S. F I PV«t&Sifflfla{c::fett5«JB® 

avid^&is! (iiji[*t^vi) . iia (iiJB*iAVi) ir-e 

n-fn^tSSnxH-S CPederseniS, Adv. 
Exp. Med. Biol. , 1 7 3#, 3 6 5. (1 

9 8 4)], 

[0 0 0 6] ±ia(7)^>:/7> (M) t:s^i;ut^r'/ 40 

'>H (N) m.&mt\mt.\m<Dw:fiMimf3\zsmf 
!i5^<Di«5tfcasaasijssfc-r;^/wi' (s) 

I PS:55€bfc4'n©7SiJtt, IST, SOttllMT* 
■Jit CSiiS, A r c h. V 1 r o 1 . , 1 1 7#, 8 

5. (1 99 1) ] o 

[0 0 0 7] F I P VCO;in*T©Sf^{l. 
ttTTtftJtSnTV^a (de GrootS, J. g BO 



!|$H¥7-3 2 7 6 8 3 

18 

en. Virol. .68#, 263 9, (1 98 
7) ] , ISOF I PV(CKUTttc:nST®i: 

iaSiB5iJd>^«^$n5 I MF I PVOX/Ui'S^K 
ySEM4^<«f«?a:t>Oi:#ite.tl«. 
[0008] 

ttlilS3feS%5gL;t^3CD78ll?£r5*4iaF I PV© 

ISF I PV©^aSBi^it. ^m\z^^fs.v^^yifl 
asnriift:. -eniijc. ^sg^^^ettiaiF i pv©!S 

Tswfs&ff ofciis*. 1 SF I pv©x/u^'gee 

[0 0 0 9] 2ti:56M©BW«^3e^ttlllgDI^&SJl-r 

SHt^as'^'f;!':^©^-^ I S!'5-i';i/X©^«Kfc#ft 

■r«aBSiMt?*-5X/'«'fi'ge®©Jte^^RNAtit 
l6:1--5DNAi:-€-©JtSE5iJ^tlft-ri.^ttC*0, 3 
^trSfc. ^©m*ffi?i|tCJ;D3-HSn^X/1-fi'g 
I 2!F I P V©ii^K±, fe«lw*3i» 

[00 10] 

[ilS*»ft-r2.;fcJi)©^i!!] 

(1) ISFIPVC^M, •>'f;WXRNA«lW 
*5B?«Ttt, ISF I PV{i*fgi«*&tJ;0i}"«3n 
ytKU2*$«fflL.fc Vet. M 1 c r Ob 

1 o 1. . 2 8i^. 1 3. (19 9 1)]. 0-()VX(D 
S!©ft;£eP e d e r s e n e)©7^S CAdv. Ex 
p. Med. B i o I. , 1 7 3#, (1 9 8 4) ] 

[0 0 11] ^nji&iet!icfl:«BJia®*i^iit3iii!ji. o o 

0PFU©KU2>J?'f;PXS:^S^3-a-, 3 7*0. 7 BM 
■^-^if-TifflieSrmWLT, 3, 0 0 0 r pm, 15^^ 

o?fxg2^M-C'i7'f;i'Xit«*#fc. fl:ffiS:o. im 

:ta*»C»*»L.SDS&0. 5%. yx./-)V^^mm 
^T1 5, 0 0 0 rpm. 5 ^T^ttgeHSr^AU 
fc, jfcS«CX^y-Jl'<£lID;tT?^giL.RNAS'l 5, 0. 
0 0 r pm, 56i-Vtm-^-&XMiS.hrz. 
[0 0 12] (2) ISP I PV©Mae^»?M-OcD 

NA{7 n-->iftmmim»:m 
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COT. ^mmm^mwhTK;^ )V7.^msbu<r\tf3.i^ 

s|S*Mia'^-f;i/^<fcDt>S5K C:©;SlS#ltbT, CD 
i'Jte^OTflSC.Sft-rs I S!F I P VOMjie^©;^ 

[0 0 1 31 05©F I pva^asHic^-rsD, x 

Oi:5tASn-5. ift*, I IMF I PVOMJifii^OiSS 
EJOttt-etH^ttL-TffiSSnmS CVennem 
a Virology. 1 8 1#, 3 2 7. (1 9 9 

1) ) 7in^mmzLxrm<o+i&. -m<D2m 

SCDD N A l/^-f V-Sr-^J^f i.. 
[0 0 14] TGGGGATCCGATTTTACGT 
AGTAAGCCCA (-) 

CAAGAATTCGTGAACGCTACTGTGC 
CATG (+) 

t>U)«RT mm-mM) -pcRjsfejcjcDiffiFip 

V(D^y:/^> (M) fie^®rM-®cDNA*iiitiL 
T, -?-n^&^n-->yb (0 8 t*ttSi5'n-> 

1) , ^<DmmLmt:m.vrc, 

[0 0 15] (3) X/Wi^SeSJie^»cDNA^ 

±Ebfc (2) -C^enfclSF I pv©Mae?»rM- 

7>m) :/7'f"r-DNAT*-5, CGAAGAATTC 
ATATCTGGAAACTTGGTACTC (-) ^ 

0, i'ge«Jie7-RNA<DcDNAi'n-r:> 

[0 0 16] S*W*»ttifji® (2) 

5' ^^ffltlWifiSE?']*^*^^**^*, 
cDNAtpo 1 ydA-r-fJl'S^ilDbT^te^, :t'J:^ 
dT:/5'f7— , CTGTGAATTCTGCAGGA 
TCCTTTTTTTTTTTTTTTTTTTTTS: 

fc. Vit)t0SRT ()S»e^Si^) - P C RffiJr j; 0 I Si 
F I PVCDJte^Wfr©cDNA*iieibT. •tnSi' 

u--yifi, (@8lc:feitSi7D->2) , ^E-oaSE 

ilf. KS-r'5cDNAi7D->*tF I PV©jefeT»f 



(11) #gi¥7-3 2 7 6 8 3 

20 

[0 0 17] #^nfc5' 5^Sifl!|O[)iftSE50?£##J;:L 

I SF I P VO^/U4^5eH»^CD^«**n- 
fScDNAi'D->*g[^^?#. -ensrottSiBm 

^^■rs^tfcj:^. is!F I pvx/ui'gesfie 

[0 0 1 81 (4) a#iLais!;^/ui^ge»©^ 
±Bvit (3) oifflj^/wi^aesjte^flDJiSiBJU 

®®lificD:/5'fT-S^fSUT, PCRS:fT;ttf^-© 
mi1S.^\t. HS&3H> (ATG) ^i»73H> (TG 

(D%Mm^i79-\zm^^^xm,^^^zLtimmT2 

[0 0 19] 

20 {^mmi &,-T\z:^%m<D^mm^^wm\zwLmr^ 

HMMl 

I SF I P VX/t-i-i?geRjtei^®ifiSE^J®fit« : 
*5!Wfc*ViTtt, IIBF I PV"C*«KU2«t»>-fJl/ 

XSffifflUT. ±IH (2) . (3) TSmS^^Ufc*^ 
fCiO. I^OX/Ui^gSKae^OcDNAi^D- 

[0 0 2 01 *IIJI«S|fcfetiT», cDNA^^CD^fc 

«Efc#ffi-r-5 is!F I pv©Mae^©ssiE3«joft« 
ssTff^fc. 05©F I pvjte^«!Hfc^-rt* 

u*=^^v:/'>H (N) jigT*i#ft-r5. 

[0 0 2 1] ;ine)*^:3-HT-5;*>:^7>'^^^^:t 

+^:^'> Hg^Rtt I mtiimxfbm^m\z&,<^m-r 
^z.t\t±)&brzmK)x$>^rzif). z.om^\z:^^>x\i 

40 iiiawF I pv©^>:^7>jte'?o*asiB^Jtt-rT?(r 

^ftSnxVi* tVennemaS, V 1 r o 1 og 

y, 18 1^, p 3 2 7. (1 9 9 1)] (7)X. Z.n^ 
##fc:LT2a«WDNA:/7-1"'T-S^iE£Lfc. -ttl 

[0022] TGGGGATCCGATTTTACGT 

AGTAAGCCCA (-) 

CAAGAATTCGTGAACGCTACTGTGC 
CATG (+) 

C n S CD D N A :/7 'f V- S^ffl U TH 6 b 
50 fc:^raicj:»3 ISF I PVOM»e^-»rM-©cDNAi7 
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D-r:>i^tifiSEJiJ*ft^L«:. ST, ISFIPV 

-RNAj;::/7-fr-, tggggatccgattt 

TACGTAGTAAGCCCA {-^-fi-XWd 

A. a»<E¥»lRKJ;0 Ii!F I PVCDcDNAS^/St 

[0 0 2 3] ^hX. -eo-gP^EmO. PGRfflS^S 

©:^9-fv-siD^TPCR«fTVi» ;<>:/9:/fi€^ 

UClSOBamHI. E c o R I gPftKT 4 DNA^ 

Bl 0 KDlJKKftl^TcDNAS^'n-r.^ifL'fc. 
;i©cDNA©i[SE?iJttAB I (7:/9-f Hmits^ 

[0 0 2 4] ;ic:T?tt, Sange r ^(Cct5v7^:t+ 
CPro. N. A. S. . 7 4#, p5463 (1 

9 7 1)] *S*tbT, c:cD;&lS-cffiffl$n«Mi 3 

T'^'fV-SA. C, GRtXTS-en-^^ni^SiJT^SJ; 

I«AW:^->;^'rAa«0@IWfiSI25<Jft€«3 7 3 A* 

ffifflUTfrofc. c:0J;3irUT, Si^sn&iSFi 
P V © ^ > 5 >jte^ »f M-o^fiEJiJ * t fc L T. 
^ntffiffitt'fe^tJ (•7'f:J-X®) y^-fv-DNA, 
f*t>-feCGAAGAATTCATATCTGGAAA 
CTTGGTACTC*&6fc{X-&^Lfc. 
[0 0 2 5] llW^^^-fT-Sffltr^T. STfrW*^ 
Ufc^^ffilCiD, XA-fi^gaKae^RNAWcDN 
Aira-n>ifa:^fiSffijt|oft)£Sffofc. />:/7> 
jSe^o^'&tli^lc, ii!'>^;vxRNAtc::^5'fx' 

— , -rJftt^^TGGGGATCCGATTTTACGT 
AGTAAGCCCA (-) <£JD;1T, WBm»m-Vc 
DNA&'&^f*. i::nfc2M NaOH*l/10ft 
litI;lT6 0'C. mrBl-T?F I PV-RNA*iH»UT^ 
fiK$nfc-*M® c DNASrlHiK-r^. 

[0 0 2 6] HOC DN AO 3' ^m\z^)m.^nm 

(TdT) Tpo 1 ydAfflSf^DllLT, -^y^-?-, 

TJ&fc-^CGAAGAATTCATATCTGGAAA 
CTTGGTACTC (-) >J rfd T::/7-f 
■r;a:*)'^CTGTGAATTCTGCAGGATCCT 
TTTTTTTTTTTTTTTTTTTT (+) Sffl 
(.iTPCRSfrofc. 

[0 0 2 7] ^-LT, iii|SL&DNA*fiS!!^7:<fa- 
:^«a»:»»C7iUj-T. 1 kbJ;DfiViDNA«'iBSIaIiR 

ufc. cnsiWiassfiE c o r i twwUv :^9;^5 f 

/«<^^_©puC 1 80Ec OR iaMilCi'D-->if 
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L/T, i[Se3!9S*)tL/fc. H©«^. 3* 

^-fy^-^—. CGAAGAATTCATATCTGG 
AAACTTGGTACTC (-) fl!l©«SEJ«JS*j£ 

■r*c:fe. ss-r«cDNAi'D->*tF 1 pv©® 
e^»fM-T»«;it*^iBsn, 5' imenth 

Sy^-fV-. -r^^^D-^CTGTGAATTCTGCA 
GGATCCTTTTTTTTTTTTTTTTTTT 

T Tfflo©jfiss5«i«*»©;^/i^ seRafeTifl©<fi 

[0 0 2 8] Cin^aifcUT, SfcTIBOT'f:J-Xffl:/ 

GACTCTTCAATATCCAGCTGAA 
(-) , 

GGGGAATTCAGAGGTAAATAATACT 
TTAAGTG (-) 

£i|S?*o&<l^«trLTi©;&fe&4I§l8 
t)>i-ri:i:lcJ:oT. BI8»c*-rJ;5&ia[F I PV© 

XA-f i;sa®fie?©^^^?&:^;A'--ri. c DNAir 
D->&lR#-r€r. -en^©iilSgB^JS8t5£-r'5H<!: 

a? isF I pvx/w^fseHae^©±i[iSE5ijs 

[0 0 2 9] igi~Ei4»r iSF I pvroxA-i'i^sa 
aae^ jc^j j4:-r s d n a ©jssbh^j t ^^ntr j; o ^ - 

Stt*>6^«3nfcat)de Cr oo tftCJcO-rt? 

(rSS^nxVi-SIlSF I PV®fe© CJ. gen. V 
i r o 1. , 6 8#, P2639 (1 98 7)] ttt* 
«KS^^fe©Tfeofc:, XA-f gas 3 -H-r^ 
ate^tt4 3 9 2«Sfi (14 6475/K38S) T* 

[0 0 3 0] I^tIIl!©XA'f^geK©75yKi2 
?«J©3>h!j^-iS'-S?«fSffoTH:«[-rs<>:> ±*f£T© 

fcSN*«fld©?&*t. •?-©gB43'^fe'5'fJUX0^1-«Jca 

p -en-en 3 1%. Rt^eoxTfto, -t© 

4»T t> 2 7 6 «i©7 5 y IIIBJilTtt 1 7 9(J t ^ < S^o 

40 [0 0 3 1] ||JS«fiI2 

XA^ i'S^SroSgS : 1 T^&XA'f ^^SSH 

©N*S«©2 7 6 75yKSS©EJi|», iStllS 

©tJS:»)#«i:#^5ns. ^-iiT, ;^©««©'^:/^' 

H©%S<&;^)iiffi®»a'^i'^-pGEX-2T (0 
9) ?&ffltiTfTofc. ^E-Ofc*. 01(r:fclj-S7 
5 y 3 3-2 7 6 (li^^^-i H ^^J^^-fr* 

®{s^*fM-€P C RT?«i|i3-&*fc»£)lT©DNA:/7 
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CCC GGATCC GAAAGGTTTGAACTTA 
ATTTC (+) 

CCC GAATTC CTAAGCATAGCCAGCA 
CAAT (-) 

[0 0 3 2] Z.n6&-fy^-7-tLX. 08t*J-t5 
^rn-^SWcDNA^fSatLTPCR^ffVV 

»i){Cj:Oi^$il/^DNA&$iJ^SS^BamHI, Ec 
oRirWmU l^i;«lfiBlRT«J»rbfcpGEX-2 
T (09) (CT4DNA7-ry-X-eig^$i*-. *Jl'v' 

10 5. pGEX-2T'<^i'^'-«ttS-&tr®1**^3il 

[0 0 3 3] ^mibmnummm^-nmrnvr^vfa 

MJV^-^iiy^h'y Y' (IPTG) S: lmMta?><fc'5 

^-e^feSitfco ot^bfc, 01 0{w 

[0 0 3 4] 
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[0 0 3 5] Sfc, X/Ui^aeacDNjfcJgt^ltS I 
[0 0 3 6] 

vmm 

[0 0 3 7] WMOi&i : 4 3 9 2 

WMom : DNA 
^©IS : 
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(14) 
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N I 

GK M!C 

7 T 

XAT TTC 

H r 

CCf lAT 
P 7 

&AT GGT 
N G 

T*T TTI 

r r 

CIA TTO 
L L 

V E 

Mt ICT 

8 S 

ASA ITT 

R r 

ACC UT 

r T 

AOC ATT 
5 X 

CAA TTT 

a r 

CAA TT6 
0 L 

0X9 CCT 
7 P 

OAT AAA 
D K 

CTT AOO 
L R 

TVC TOC 

r c 

ore TAT 
7 X 

OCC TCC 
A S 



TTC ATA 

f r 

TTA CCC 
L 9 

TTA CAA 

L 0 

TOT aok 

C G 

AAG TAT 
K I 

QAC 8TA 
D V 

ATT OCT 
I A 

OCT AAT 
A R 

TAT CAC 
1 K 

TCA TT9 
S X. 

QTT GAT 

V D 

6TT CAA 

V E 

GTT AAT 

V M 

CAC TTA 

g t. 

ATA OAT 
X D 

TCC ACT 
A T 

CCT OTA 

P 7 

CCT AAC 
P N 

ACA OAT 
T D 

ATA OCC 
I A 



ATA CTT 

I L 

s 

CAA TTT 

0 F 

25 
ACT Toa 

T H ■ 

45 
OCA 060 

A 0 

65 
OCC TAC 

A Y 

85 
AGA OAA 

R S 
105 

ATA CAT 

1 H 
125 

CAO CCC 

0 P 
145 

OCO TTT 

A r 

165 

OAC ACC 
D T 
185 

AXC TAT 

1 T 
203 

OCT AOC 

A S 
225 

CQC ACC 

R X 
245 

AOC OAA 

8 S 
285 

09X AAA 

0 K 
28S 

TTfl OZA 
L V 
305 

OCA TCO 

P 8 
325 

ore Aco 

▼ T 
345 

TCA ACT 

B T 
365 

TOT TAT 

C X 
385 



ACA CTC 
T L 



AAT ACG 
V T 



GAT ATA 
D I 



OTT AAT 
7 N 



ATA AAC 



CAT AAT 
B R 



OOC AAC 
Q R 



CAT OTT 
R 7 



AGT OXA 
S V 



GTA TTO 
7 L 



CTA GOT 
L 6 



ATC TCC 

X s 



ACT TAT 
T X 



TOC CAT 
C B 



ATA CCk 
1 P 



CAA OOT 
Q 0 



TOG tCT 

« s 



OCA OAS 
A D 



AAT OAT 
H D 



AGC AOT 
8 6 



CTT AGC OTT 

L 8 7 
10 

TCC CAT AAC 
S H R 
30 

CCA CCA AAC 
P ? H 
SO 

TOT GOG TOG 
COW 
70 

ACO^CAA AAT 
T Q H 
90 

AAT G&C GGT 
B D G 
110 
TCO AAG TAT 
S K 1C 
130 
OCT GTT AAA 
A V X 
150 
AAT CTA GGA 
N L G 
170 
ACA ACI AAT 
T T R 
190 
OOC ACT ATT 
0 T I 
210 
TAX CAT TGG 
X B V 
230 
TAT OCG TAT 
TAX 
250 
ACT GAT TAT 
T V t 
2T0 
OAA OAC TTC 
S S r 
2»0 
COX GTT CXT 
S 7 E. 
310 
AAC AAT ACG 
H S T 
330 

en f S6 AGO 

7 L R 
ISO 
OAA CAG TTG 
SOL 
370 
OOC AAt OTO 
A V 7 
3»0 



GCC AAO 
A K 



AAT GAA 
If E 



ACA GAA 
T E 



m AAT 

T H 



CTG AAT 
L R 



OAG TOO 
£ ff 



AGT TTO 
S L 



ATt T6C 
I C 



GAT OOT 
S 8 



OAC TTC 
D F 



ACT AAA 
T K 



AAT C60 
V R 



AAT AAT 
IT R 



TST OCT 
C A 



TCC TTT 
8 T 



AOS AOX 
8 8 



G0V GTO 
A 7 



TIC AAT 
F R 



TTT TTT 
P P 



ACT OA* 
T D 



ret OAA OAC 

8 E D 
15 

AGO TTT OAA 
R F E 

35 

ACC ATT CTA 

TIL 
5S 

TTT AGT CAA 
F S 0 

75 

ATA OCO AAC 
I P N 
95 

GAT OAT CGT 
DDR 
115 
CTT AT6 GTT 
L M V 
135 
CAT TGO AAO 
H If K 
155 
OOT CAA TQC 

0 0 C 
175 

TAT GGC TTC 

1 a F 
1^5 

GTO TGG GIT 

7 If V 
215 

ATT AAC TAT 
I If X 
235 
ACT OOT GGT 
TOO 
255 
OOC TAT OCT 
G X A 
275 
AGT AAC TOO 

8 » W 
295 

CAA CCA OTT 
0 P V 
315 
OTG CAS TTT 
7 H F 
335 
CTA AAS TTT 

LHP 

355 
ACA TTT ORA 
T P E 
375 
TTT GAO CCf 
F 0 ^ 
395 



OCT CCT 
A P 

CTT AAT 
I H 

GGA OOT 
0 G 

AGT GTG 
3 7 

GTT CAT 

V H 

GAT AAA 
D K 

TTG CAG 
L Q 

CCA GOT 
P G 

GTO TTT 

V 7 

CAO TOG 
Q W 

GAC AAT 
D R 

GGA TAT 
G X 

OCA AAT 
A 31 

AAG AAT 
K R 

TTT TTA 
F L 



AAA AAT 

X R 



AGT OAC 
■ 0 



OAT AAT 

D N 



CCA AAT 
A W 



25 

CAS OOT 

H 0 
20 

TTC TAC 
P X 
40 

TAT CTG 

y L 

60 

GGA CAA 
0 0 
80 

OOC GTC 
O V 
100 
GTT GGC 

V G 
120 

GAT GC7 
D A 
140 
AAC ATA 
R X 
100 
AAT CAQ 
H 0 
180 
ACT GAC 
T D 
200 
GAT TGG 
D W 
220 
lAC ATG 
X H 
240 
TAC ACA 
X T 

260 
GTC TTT 
7 F 
280 
TTO tCk 
I* 8 
300 
CAA TOC 

0 c 

320 
OAS GCC 1020 
D A 
340 
ACS GAT lOsb 
« D 
360 
ACA ACS lUO 
T T 
380 
AAS AGT 1200 

V 8 
400 



60 



120 



180 



240 



300 



360 



420 



410 



540 



600 



640 



720 



780 



B4Q 



900 



940 



[^bio] 
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2r 28 
ore m CAC Aff CC& m fine in ceo cikf nc f fif Ttf ooc AM in 9cf 1206 

V8BIPF4KTAHrcrARrSBfl 
405 410 415 420 

ATT ora Aoc ju» CMS m m Goc Af& cn (»A coi ACT on <m aju3 m GCA Tn 1320 

IVSRQPLOILPPTVRErArG 
425 430 435 440 

AGA OAT OOA TCC ATT TTT OTC AAT OOC TAT AAA TAT T7T AST TTA CCA OCT AIC AOG AOT 1380 
RDCSIFyHOIKTfSLPAIRS 
445 450 455 460 

OTT AAC TTC TCC ATC AGT ICA GTA OAO GAO TAT OOC TTT TOO ACC ATA QCC TAT ACT A&C 1440 
VVr8IS87EZTG7VTIATT8 
465 470 475 480 

TAT ACA OAT GTA AT3 QTO SAT OTT AAT OOC ACA OCT ATT ACT AOO GTA TTC TAT TOT OAC 1500 
XTDVMVDVNOrAlTRirrCD 
485 (90 495 500 

TCG COC CTC AAT AGA ATT AAG TOT CAA CAA TIA AAG CAT 6AA TTG CCA OAC GC56 TTT TA3 1560 
8PL»R XXCOQLXHtLPDOri 
505 510 515 520 

TCT OCT AGT ATG CTI GTT AAA AAG GAT TTA CCC AAA ACA ITT GTT ACC ATG CCA CAS TTI 1620 
SASMLVKKDLPKTrVlMPQF. 

525 530 535 540 

TAC CaC TGO ATG AAT OIC ACO TTA CAT GTT GTA TTA AAT GAC ACA GAG AAA AAG ZAT GAC 1680 
TH«MllV TLHVVI»liPTSXICTD 
545 550 555 560 

ATC £TT CTC OCT AAA GCC CCT GAG CTA GCA OCA CTC GCO OAT GTA CAT TTT GAA ATA OCT 1740 
IIlAKAPBLAAtAOVHrCIA 
565 570 573 380 

CAG GCT AAC GGC AST OXA ACT AAT GTT ACT AGC CTA TGT GTC CAA GCA AGA CAG ITS GCT If 00 
QABOaVTIfVTSLCTQ AAQLA 
585 S90 59S 600 

CIA TTT TAT AAG TAT ACT AGC TTA CAA GOT TTG TAT ACT TAT TCT AAC TTA GTG GAG CTA 1860 
LriKTTSLOGLXTrSHLVBL 
605 610 615 620 

CAA AAT TAT GAC TGC CCC TTC TCA CCG CAG CAG TTT AAT AAT TAX TTG CAG TTT GAA ACT 1920 
QHTOCPrSPOOrHltTLOFBT 
625 620 635 640 

TTA TGT TTT GAT GXG AAC CCT GCT GTG GCA GGT TGT AAG T8G TCG TIA GTT CAT GAT GTC 1980 
LCFOVHPAVAGCXVSLVHDV 

645 650 655 660 , 

CAG TGO COT ACO CAG TTC GCC ACC ATT ACG GTT TCT TAT AAA CAT GOT TCT ATG ATC ACT 2040 
Q WATQFATITVSIAHGSMIT 
665 670 675 680 

ACC CAT CCC AAG 060 CAC AGT TOG GGT TTT CAA OAT ACC TCT GTT TTG GTA AAA CAT GAA 2100 
TBAX0R819OFQDT5VL7XD2 
685 690 695 700 

TOT AOT GAC TAC AAT ASA TAT OOC TTT CAO OOC ACA GGC ATT ATT AGA AAC AOC AOO TCA 2160 
CTDTHITOPOOTO tXRVTTS 
705 710 715 720 

AGO TTA OTO OCT OOT CTT TAC TAC ACA TCT ATT AOT GOT GAC CTT CTA GCC TTT AAA AAT 2220 
RLVAOLTTTS X8GDLX.AFK» 
725 730 735 740 

AOT ACT ACT GOT OAO ATT TTC ACT GTA GTG CCA TOT GAT CIA ACA GCA CAA GTA OCT GIG 2280 
STTOBIFTVVPCDLTAOVAV 
745 750 755 760 

ATT AAS OAT OAO ASA GTO OOA GCT ATA ACA GCC GTT AAT CAA ACT GAT CTG TTT GAO TTC 2340 
ZHOZZVOAITAVVOT DLFBF 
765 770 775 780 

GTA AAT AAC ACA CAS 000 AGA AGA TCA COT AGT TCA ACA CCA AAT ITT GTA ACA TCC TAT 2400 
VHPTOARRSASSIPnFVTST 
785 790 795 AGO 

Hbii] 
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29 30 

ACT AN OCA CIA m nt 9&C AM A£A m UV OKC AOi tC6 m A&T TOT AC& 24S0 
TMP0PYTI7KVN1IDTS8HC9 
8D5 BIO 815 820 

TCT GCC ATT ACC TIC TCC TCT TIT <SCT AfT TGT AAT ACT <;GT GAG ATT AAA TAT OTT AAT 2520 
SAZTTS BPAICNTQEIKTV. S 
825 830 835 840 

GTC ACT CAT GTt OAA ATT OTG GAT OAT AG7 ATA GOC GTT ATT AAA OCT GTT TCA ACA GGT 2580 
VTHV8IVDD8IGVrKPVSTC 
845 850 8SS 860 

AAC ATA TCG AIA CCT AAA AAC TTC ACT 6TC GCA GTA CAA GCT GAA TAC ATT CAS ATT CAA 2640 
iriSIPKHrTVAVQAET IQIO 
865 870 875 860 

ore AAA CCT GTT OTT 67G GAT TGT GCC ACG TAT OTT fGT AAT GGC AAT ACA CAT 7GG CTG 2700 
VBPVVVOCATI VCBOnTIiCL 
885 890 695 900 

AAA TIA CTA ACA CAA TAC ACC TCA OCT TGT CAG ACA ATT GAA AAT GCC CTT AAT CTT GGT 2760 
KLXfTOITSACOTXEHALNLQ 
.90S 910 915 920 

OCA CGT CTT GJUl ICG TTA ATC CTT AAT GAT AT6 ATT ACA GTA TCA GAT CGT GST TIG GAG 2820 
ARLES LHLMDMITVSDltGLE 
925 930 935 940 

CTT GCA ACT QTT GAA AGA TTC AAT GCC ACA GCT TTA GGT GGT GAA AAS CTA GGC GGT TTA 2$80 
LBT7£RrnATALGGEELGGL 
945 950 95S 960 

TAT TTT GAT GOC CTS AGC AGT CTA TTA CCG CCT AAA ATT GGT AAG AGG TCG GCT GTT GAA 2940 
IFDOLS SLI.PPK1GXHSAVB 
965 970 975 980 

QAT CTA TTO TTC AAT AAA GTG GTO ACC AGC GGT CTT GOC ACT GTT GAT GAT GAC TAT AAA 3000 
DLLfHKTVTSGLGTVSOOTK 

985 990 995 1000 

AAG TOC TCT TCC 03C ACT GAC GTT GCA QAT CIA GTT TOT GCC CAA TAT TAC AAT GGC ATA 3060 
RCS SGTDVAOLVCAQXT^OI 

IOCS 1010 1015 1020 

ATO OTT TTA CCT OGT GTT GTG GAT GGT AAT AAG AT6 TCT ATG TAC ACT GCA TCT TTA ATI 3120 
MVLPG VTDGHXMS IIl TAG LI 

1025 1030 1035 1040 

GOC OOT ATG OCT TTG GGC TCT ATT ACA TCC GCI GTA GCT GTT CCT TTC GCC AIG CAA, GTO 3180 
9GMALG5ZT»AVATPTAM0V 

1045 1050 1055 1060 

CAG oca AGO CTT AAT TAT GTC OCA CTA CAA ACT OAT GTT TTO CAO GAS AAC CAA AAA ATA 3240 
QABLSITTALQT9VLQBB0K1 

106S 1070 1075 1080 

CTT GCT AAT GCC 9TZ AAT AAT GCC ATT GOT AAC ATT ACA CTA OCO CTT GGA AAA GTT TCT 3300 
LAVAFHSAXa if lTLAL GXVfl 

1085 1090 1095 1100 

AAT GCT ATT ACA AOe ACA TCA OAT OOT TTT AAT AGT ATG GCC TCA OCA CTG ACT AAG ATC 3360 
NAlTTTSDOrifGNASALTXI 

1105 1110 1115 1120 

CAG AGT GTA GTC AAT CAA CAO GOT GAA GCG TTA AGT CAA CTT ACT AiQT CAG TSA CAG AAG 3420 
QfiVVBIQOOEALSQLTSgLOX 

1125 1130 1135 1140 

AAC TTT CAO GCT ATC AGC ACT TCC ATT GCT OAA ATT TAT AAT AGO CTG GAG AAG QTG OAA 3480 
UrgAISSGIAEZTERLEKVE 

1145 1150 1155 1160 

OCT CUT GCC CAA OTT CahC COT CTC ATT ACT GOT ABA TTO GCA OCA CTT AAT OCT TAT GTO 3S40 
AOAQVDSLITGRLAAI.EATV 

1165 1170 1175 1180 

TCT CAA ACT CTA ACT CAO TAT CCT GAA CSC AAC GCC AGT ACC CAA ATT GCA TTG GAO AAA 3600 
AOTLTQYABVXASROIALEX 

11B5 n»0 1195 1200 



Mbi2J 
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31 

OIT hM!f GkG 

V F Z 

cTh nc rcA 
L r s 

OCT ACA GAA 

p t r 

3&X GTQ m 
T V Xi 

CCT COT UC 

p R ir 

TOT OAA GTG 
C E V 

ATT GAT ATT 

X D I 

CCT GAa CTA 
PEL 

ATA GAC CAA 

log 

TAC AIT GAC 
T X D 

TAT GZA AAA 

T V H 

CCA CTG T7A 
P I. I 

ACT TGT TGT 

sec 

GTI CAC ATT 

V H X 



IGT GK AAA 

C V X 
120S 
CTT 03C AAT 
L V V 
1225 
TGG OAA GAA 
It E S 
1245 
AAA GAT TTT 
K V W 
1263 
ATG TTT CAA 

X r 0 

1235 
ACT TTT TTG 
T T L 
1305 
AAC AA3 ACT 
S X T 
1325 
AAT CTA CTG 
H L L 
1345 
TTG GAA CAA 
L S 
1365 
AAT CTT AAT 
N L H 
13B5 
TOG CCT TGG 
If P II 
1405 
CTO TTT TCC 
L r C ^ 
142S 
CAT TCT CTT 
H 6 L 
144 S 

CAT 
H 



TCA CAA 

8 Q 



TCA OCA 
5 A 



CM ACG 
7 T 



GAT CAT 
D H 



CCT ACA 
P R 



AAC ATG 
M M 



ATC OCT 
I A 



CTG OAr 



AGA dCT 
R A 



AAO ACG 
K T 



TAT OTG 
T V 



TGT CTG 

C L 



TGT AGT 
C B 



TCO AAT AGO 
S H R 

1210 
CCT AAA OST 
PEG 
1230 
GCA IGG TCA 
A W S 

1250 
TCC ATT TTC 
S £ F 
1270 
AAG CCT CAG 
K P Q 
1290 
ACA TAT ACG 
T t T 
1310 
OAT ATG CTT 
DHL 
1330 
ATC TTT AAT 

1 r H 

1350 
GAC AAC CTC 
DHL 
1370 
CTT GTT GAC 
LVD 
1390 
TOO TTA CIA 
W L L 
1410 
AGT ACT GGT 
8 T 6 
14 30 
AGA AGG CAA 
R R Q 
14S0 



TAT MC 
T 6 



TTG CTT 

L L 



GGA ATA 

O I 



AGC CAC 
S T 



ATG ACT 
M 5 



ACA TTT 
T F 



GAA CAA 
E 0 



CAG ACA 
Q T 



ACT ACT 

T T 



CTT GAC 
L 0 



ATA GOT 
I Q 



TTC TO* 
P C 



TTT GAA 
T B 



TTC TOT GGA AAT 
peon 

1215 
TTC TTT CAC ACA 
F r H T 
1235 
TOT GTT AAT GAT 
C V B D 
1255 
AAT GGC ACG TAT 
V G T T 
1275 
GAT TTC GTG CAA 
D F V 0 
1295 
CAG GAS ATT GfG 
Q B 1 T 
1315 
TAC AAT CCT AAT 

r N p B 

1335 
AAG TTA AAC CTC 
X L R L 
1355 
ATA GCA CAT GAG 
TABS 
1375 
TGG CTC AAC AGG 
W L R X 
139S 
TTA OTA GTA GTC 
L V V V 
1415 
GSC TOT ITT OGT 
G C F 0 
1435 
ACC TAT GAA CCC 
T T B P 
14SS 



32 

GGA ACA CAC 366B 
a T B 

1220 
GTT TTA CTT 3720 
V L L 

1240 
ACT TAT OCA 3780 
TTA 

1260 
ATG GTA ACT 3S40 
N V T 

1280 
ATT ACQ AGT 3900 
ITS 

1300 
ATC GAT CAT 3940 
IDT 
^ J 320 
X&C ACA ACT 4020 
« T T 

1340 
ACT OCA GAA 4080 
TAB 

13«0 
CTA CAG CAG 4140 
t« Q 0 

1380 
AIT GAA ACT 4200 
£ E T 

1400 
TTC IOC ATA 4260 
TCI 

1420 
TGT GTT GQC 4320 
C V 0 

1440 
ATT GAA AAG 4380 
X B X 

1460 



[021 Blit)j^<i^FiPV;^;Wi?aeH»eT 
[0 3] gl2lCjgg< IMF I Pv;^/Mi7ge«fifg? 

[04] m3\zm< IMF iTvx/u^mBmm&iT 

[0 5] F I pv0e7>f;i.x«^ge@»€^tHt-^ 
iie^Hi0Ta^o 



[06] ^>:/9>jiei^»rM-*RT immmm) - 

30 PC Rj*K J;^ c DN Ai^ □-r:>i/cDxea)«»STfc 

So 

[07] x/t>f i7gaaaei^&TdT (mmmmm 

m) SfflViTpo 1 ydA«S#inUTPCRS*HtS 
:^mz^^. cDNAi7n-->if<DX@<D«KT?& 

So 

[08] *^?gT®^$n&cDNA*aeT-ttl0±Je: 
[0 9] i^mm\Zi^\f^^m^i^i^-pGEX-2T<D 

40 [010] mmm 2 \z^\,^x i m^^i^mmoTs/u ^ 



—565— 



(18) 



7-327683 



mi] 
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ATG ATA' tft ATA ATA CTT ACA C1C CTT AOC CTt GCC AAC TOT 4AA CAC OCT CCff CAT OOT 60 
H2rzXlTLtftVAX0B0A»Ba 
5 10 15 20 

ore Ace tta ece cm ttt aat acq tcc cat aac aat gaa acg ttt oaa ctt aat ttc tag 12D 

VTLPOrUTfiHHNERrBLIirT 
25 30 as 40 

AAT TTC TtA CAA ACT TOtf GAT ATA OCA CCA AAA ACA f»A ACC ATT CTA OCA OOT TAT CTO 180 
MPt0VMftX»rilT8TXLCO1 L 
45 50 55 00 

OCT TAT TGT GCA OCA 000 OTT AAT TOT 000 TOO TAT AAT TTT AGT CAA AOT 0X0 OOA CAA 240 

pvcoAovNcoiiyiirsosvoo 

05 70 75 eo 

AAT OOT AAG TAT OCC TAC ATA AAC AGO -CAA AAT CTO AAT ATA CCO AAC OTT CAT OOC 6TC 300 
MOXXATXMTQtlLiriPNVHOV 
05 00 05 100 

TAT TTT GAC OTA AOA 6AA CAT AAT AAT OAC OOT OAO TCC OAT OAT COT OAT AAA OTT OOC 100 
TrDVaEHHKDOEHODR E^KVO 
)0S 110 lis 120 

CTA TTO ATT OCT ATA CAT OOC AAC TCC AAO TAT ACT TIG CTT ATa OTT TTO CAC CAT OCT 420 
LLIAE K0I18KT8LLHVL0DA 
12S no 13& 140 

GTO CAA OCT AAT CAG CCC CAT CTT GCt OTT AAA ATT TCC CAT TOO AAO CCA OCT AAC ATA 400 
VEAMQPHVAVK XCflttKPCItX 
US 150 1S5 160 

ACT TCT TAT CAC CCO TTT AOT OtA AAT CTA OGA OAT OOT 6GT CAA TCC OTG TTT AAT CAO S40 
SSYHArSVllLOOOOOCVrHO 
16S 170 ITS 180 

AOA TTT TCA TTC CAC ACC OtA TTO ACA ACT AAT CAC TTC TAT OOC TTC CAO TOO ACT GAC 600 
RFSLOTVLTTMOFIOrOWTD 
Its 190 19S 200 

ACC TAT OTT OAT ATC TAT CTA COT COC ACT ATT ACT AAA GTG TOO OTT OAC AAT GAT TOG (60 
TfVDIIfLGOTI rXVWVDirDII 
20$ 210 21S 220 

ACC ATT OTT CAA OCT AGC ATC TCC TAT CAT TCG AAT CCS ATT AAC TAT COA TAT TAC ATG 720 
SXVEASISrtlHtfRlnTGfVN 
225 330 2J5 240 

CAA TTT OTT AAT CCC ACC ACT TAT TAT CCO TAT AAT AAT ACT GCT GGT CCA AAT TAC ACA 7fl0 
OrVHRfTTTATNllTOOAVVT 
245 250 255 260 

CAA TTC CAO TTA ACC GAA TCC CAT ACT GAT TAT TOT GCt CCC TAT OCT AAO AAT CTC TTT 040 
OLOLSBCUTDYCAGTAKVVr 
265 270 275 200 

GTG CCT ATA OAT COT AAA ATA CCA OAA CAC TTC TCC TTT ACT AAC TOO TTT TTA TTO TCA 600 
VPIDGKIPEOrsPSVtfrLLS 
285 290 295 300 

GAT AAA TCC ACT TTO OTA CAA CGT CCT OTT CTT AOT AST CAA CCA OTT TTT OTA CAA TCC 9<0 
DKSTLVOOAVLs'SQPVrVQC 
305 310 315 320 

CTT AGO CCT OTA CCA TCG TOO TCT AAC AAT AGO OCT GTO OTG CAT TTT AAA AAT OAT OCC 1020 
LRPVPSHSHIITAVVHrXllDA 
325 330 335 310 

TTC TCC CCT AAC GIC ACO GCA GAT GTT TTO AGO TTC AAT CTA AAT TTT AOT GAC ACT GAT IDOO 
rCPR VTADVLR PVLNFODTD 
345 ISO 355 360 

GTC TAT ACA OAT TCA ACT AAT OAT OAA CAO TTO TTT TTT ACA TTT OM GAT AAT ACA ACT 1140 
VYTDSTNOBOLrrTFVDlfTT 
365 370 375 310 

GCC TCC ATA GCC TGT TAT AOC AOT OCC AAT CTC ACT GAT TTT CAG CCT GCA AAT AAT ACT 1300 
AS1AC18SAHVTDPQPANII8 
385 300 305 40O 
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GTC TCT CAC hft CCA TTT OOC AAA Afif 660 CAV VtC TOT T» fiCC AAT TTT ICT CAT TCA 1300 

vsHZProxTAflrcpAiirsBs 

105 410 115 120 

An OTO AdC AOA CAO m m GOe AfA CT* CCA CCA ACT OR COA OAO VTT OCA ffT OOC 1320 
IVSROrLaZLPPTVKBFAra 
42S 450 4SS 440 

AOA OAT MA tCC Atff Hf OTC AAY OdC TAT AAA TAf tTI AOT TTA CCA CCf ATC AOO AOT 1310 
ADOBXrVNOVKTrSLPAIKB 
*4S ISO 4S5 450 

OTT AAC TTC TCO ATC AOT ICA OTA OM SAO TAT OdC TtT TOO ACC ATA GCC TAT ACT AAC 1440 
VHFAISOVESrOrVTI&TTll 
4<5 170 47S 440 

TAT ACA QAT OTA ATB OTO OAT OTT AAT OCC ACA OCT ATT ACT A<» CTA TTC TAT TOT SAC ISOO 
«»DVMV0VllOTAlTRLrTCD 
485 190 495 500 

TCO CCC CTC AAT AOA ATT AAO TOT CAA CAA TTA AAO CAT OAA TT3 CCA OAC 080 TTT TAT ISSO 
SPLMR zkCQOLKHBLP DO F T 
50S 510 515 520 

ICT OCT AGT ATO CTT OTT AAA AAO GAT TTA CCC AAA ACA TTT OTT ACC ATO OCA CAG TTT 1620 
AAOKLVKKDLPXTPVTHPOr 
525 S30 535 340 

TAC CAC TCO ATO AAT CTC &CO TTA CAT OTT OTA TTA AAT OAC ACA OAO AAA AAO TAT OAC 1680 
^HHHHVTLHV VLMDTEKKID 
54S SSO S5S 560 

ATC ATT CTC OCT AAA CCC CCT OAO CTA OCA OCA CTC OCO OAT OTA CAT TTT OAA ATA OCT 1740 
^ II*AKAPSC.AALADVH PSIA 
54S 570 5TS 300 

CAO CCT AAC CCC AOT OTA ACT AAT OTT ACT AOC CTA TOT OTC CAA OCA AOA CAO TTO OCT IflOO 
gAU0C7T»VTSLCVQABQLA 
585 590 595 600 

CTA riT TAT AAO TAT ACT AGO TTA CAA GOT TTO TAT ACT TAT TCT AAC TTA OTO OAO CTA 1160 
Z>PyXTT8L0OI>TTTBirLVtL 
COS 610 615 6Z0 

CAA AAT TAT CAC TCC CCC TTC TCA CCC CAO CAO TTT AAT AAT TAT TTO CAO TTT GAA ACT 1920 

ow»Dcpr9Po«rH»iLorBT 

62S 620 635 040 

TTA TOT TTT OAT OTO AAC CCT OCT GTG OCA GOT TOT AAO TOO TCO TTA OTT CAT GAT 01C 1980 
t»C PDVHPA VAO eXii 8 L V B PV 
445 6S0. 655 440 

CAO TCO COT ACQ CAO TTC CCC ACC ATT AGO OTT fCT m AAA CAT GOT TCT ATO ATC ACT 2040 
OWRTQPATXTVO TKHOaHIT 
<«5 470 475 680 

ACC CAT CCC AAC 006 CAC AOT TOG GOT TTT CAA OAT ACC TCT OTT TM OTA AAA OAT OAA 2100 
THAXCHSWOFQDTSTLVKDB 
44S 690 695 740 

TOT ACT CAC TAC AAT ATA TAT OOC TTT CAO 000 ACA GOC AT* ATT AOA AAC ACC ACC TCA 2160 
C» D TilITOFQaTOXIRMTTS 
105 710 115 720 

AGO TTA OTO GOT GOT CTT TAC TAC ACA VCT ATT AOT GOT GAG CTT Ct& OOC TTT AAA AAT 2220 
RtVAOtrTTBIBODLLAPXH 
725 730 735 740 

AGT ACT ACT GOT OAA ATT TTC ACT OTA OTO CCA TOT OAT CTA ACA OCA CAA OTA OCT OTO 2200 
OTTGSIPTV VPCDIiTAQV AV 
165 7S0 7SS 760 

ATT AAT OAT GAG ATA OTO OOA CCT ATA ACA 000 OTT AAT CAA ACT OAT CTO TTT OAO TTC 2340 
ZNDBXVOAZtAVP0TDI.r8r 
768 770 775 760 

OTA AAt AAC ACA CAO OG0 AOA AAA f OA caV AGT TCA ACA CCA AAT TTT OTA ACA TCG TAT 2400 
VHMTQARRStSOTPNrVTBT 
705 790 705 900 



—567- 



(20) 



it#M¥7-3 2 7 6 8 3 



ACT m eokChk m thi ne jm aca aui m uif jul? lue jlca sea tee lAt vev hch 2W 

TMPQFTTZtXWHBDfftSMCr 
805 110 61S 129 

TCT CCC &n ACe TJIC fee fCf TR CCt m tut AAT WT «S» cm aw ma T*T «TT AXt 3520 

• AiTidsrirciiTQBrKf vii 

825 020 025 040 

6TC ACT CAT QTT CAA ATT OTO CAT GAT AOfl ATA 99a OTT ATT AAA CCT <ITT TCA ACA OOT 2500 
VTBVBJVDDSIOVIKPVST O 
845 050 855 ttfO 

AAC ATA TCQ ATA OCV AAA AAC TK ACT OTO 90k OTA CAA OCT OAA TAC AIT CAO ATT CAA 2600 
MIS iP JtMrT yAVOAET XQIO 
8<5 %16 075 010 

GTC AAA CCT 6TT OTT CTO OAT ICT CCC ACO TAT OTT TOT AAT 0<IC AAT ACA CAT TOC CtC 2700 
VKPVVV DCATTVCMOHTHCL 
885 090 895 900 

AAA TTA CTA ACA CAA TAC ACC TCA OCT TOT CAO ACA ATT OAA AAT CCC CTT AAT CTT OOT 2160 
XLtTOTT BACOTISNAL, HLO 
.005 910 91S 920 

OCA COT CTT CAA TCO TTA ATO CTT AAT CAT ATO ATT ACA OTA TCA OAT COT OOT TTO OAO 2020 
ARLXSLKLHDNIIT9DROL8 
925 920 935 940 

CTT OCA ACT CTT 6AA ACA TTC AAT GCC ACA CCT TTA COT GQl OAA AAO CTA OOC OOT TTA 2090 
LATVERT MATALOOEKLOOL 
9<5 950 955 960 

TAT TIT OAT OOC CTO ACC ACT CTA TTA CCC CCT AAA ATT GCT AAO AOO TCO OCT OTT OAA 2940 
Tr00l.88 LLP»XICK R8AVE 
9«5 970 975 990 

OAT CTA TTG TTC AAT AAA CTO OTO ACC ACC OCT CTT CCC ACT CTT OAT OAT OAC TAT AAA 3O0O 
DLLPBKVVTSCLOTVDOOyX 

•85 990 995 1000 

AAA TGC TCT TCC acC ACT OAC CTT CCA GAT CTA OTT TCf CCC CAA TAT TAC AAT OOC ATA J060 
KCSSOTDVADLVCAOTTIIOI 

IOCS 1010 1015 1020 

ATO CTT TTA CCT CCT CTT CTO CAT OCT AAT AAO ATO TCI ATO TAC ACT OCA TCT TTA ATT 9120 
MVLPCVVOOHKKCHXTASLZ 

1025 1090 1035 1040 

OOC CGT ATO OCT TTO OCC TCT ATT ACA TCC CCT OTA OCT CTT CCT TTC OCC ATO CAA ffTO 3100 
OOMALOOXTSATAVPrAHOV 

1045 1050 1055 lOSO 

CM 6CG AfiO CTT AAT TAT OTC OCA CTA CAA ACT CAT OTT TTC CAO OAO AAC CAA AAA ATA 2246 
OAKLM IVALOTDVLOBNOKZ 

1065 1070 1075 LOOO 

CTT OCT AAT GCC TTP AAT AAT COC ATT CCT AAC ATT ACA CTA CCC CTT OCA AAA OTT TCT 2300 
LAMAPHHAJOWXTLALOKTS 

10B5 1090 loos 1100 

AAT GCT ATT ACA ACC ACA TCA OAT CCT TTT AAT ACT ATO OCC TCA CCA CIO ACT AAO AfC 3260 
HAITTTSD0Tlf8HA8ALTXI 

1105 1110 1115 1120 

CAO ACT GTA OTC AAT CAA CAO OCT OAA OCO TTA ACT CAA CTT ACT ACT CAO TTA CAO AAO 34 20 
OfiTVHOOaBALSOLT SQb.OX 

1125 UJO 1135 1140 

AAC TTT CAO OCT ATC AOe ACT TCC ATT OCT OAA ATT TAT AAT AOO CTO OAO AAO OTO OAA 3400 
NP0AX89SZABITNRLEXVB 

1145 1150 1155 1160 

OCT GAT GCC CAA OTT OAC COT CTC ATT ACT OOT AOA TTO OCA OCA CTT AAT OCT TAT OTO 3S40 
AOAOVORLITCRLAALMATT 

litis 1110 1175 U80 

TCT CAA ACT CTA ACT CAO TAT OCT GAA OTC AAO OOC AOT AOO CAA ATT OCA TTO OAO AAA 3600 
OOTITOXAEVKAAAOXALZX 

IIBS 1190 1195 1200 
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6T7 AAT tfM T6T GTG MA tCA CM 108 AM AM tAT 000 fK f9T MA AAf QQA «CA CAC 
VMSCirKSOSHAIOrcOHO 'TB 

1305 12L0 121S 1220 

CTA TIC fCA CTT OK AAT fCA OCA COT OAA HOT TT4 CTT TIC TTT CAC ACA OTT TIA CTT JT20 
1»rSLVll8APB0LIirrilTVLL 
122S 1230 1235 1240 

CCV ACA GAA 980 OAA GAA 090 ACO OCA NO tCA OOA AtA rot OTT AAT OAT ACf TAT OCA 3780 
'VBirSBVT .ANSOICVHBTfA 

124S 1250 1259 1260 

»AT OTO no AAA OAT m OAT CAT TCC ATT TIC AOC lAC AAT OOC ACO TAl ATO OTA ACT 3140 
TVLKDrOBSirSTllOTTKVT 

124S 1270 1275 1280 

eCX COT AAC ATO TTT CAA CCT ACA AAO CCT CAO ATO AOT OAT TTC OTB CAA ATT ACO ACT 3900 
'RNMrOPARPOMSDFVOlTS 

"05 1290 12J3 1300 

TOT GAA etc ACT TTT TTO AAC ATO ACA TAT ACO ACA ITT CAO SAO ATT OTO ATC GAT TAT Jf«0 
CXVfrLKHrT T T TQEZVZDT 

n»S 1310 1315 1320 

ATT CAT ATT AAC AAQ ACT ATC OCT GAT ATO CTT QAA CAA TAC AAT OCT AAT TAC ACA ACT 4820 
XPIllXTZADNLEOTfrpflTTT 
i32S 1330 1335 1340 

CCT GAG CTA AAT CTA CTO CTO OAT ATC TTT AAT CAO ACA AAO TTA AAC CTC ACT OCA QAA 4080 
^Bt-KIiLLOIPIlQTXLllLTAE 

1345 US* U55 1360 

ATA GAC CAA 9T9 OAA CAA AOA OCT OAC AAC CTC ACT ACT ATA GCA CAT GMI CTA CAO CAO 4140 
ZDOLEORADHLTTIAHBLQO 
1345 1370 1375 1380 

TAC ATT OAC AAT CTT AAT AAO AOO CTT OTT OAC CTT OAC TOO CTC AAC AOO ATT GAA ACT 4200 
X ZONLHKTLVOLDirblfRIET 

1385 13J0 13f5 MOO 

TAT CTA AAA TOO CCT TOO TAT OTO TOO TTA CTA ATA OCT TTA OTA OTA OIC TIC TOC ATA 4280 
tVXIlPIIIVIII.L20LVVVrCI 

1405 1410 WIS 1420 

CCA CTC TTA cro TTT TGC TOT CTO AOT ACT OOT TTC TOT GQC TOT TTT OOT TOT OTT OOC 4J20 

PLL&rccx^fl TOFcoerocvo 

142S U30 1435 U40 

AOT TOT TOT CAT TCT CTT TOT AOT AOA AOO CAA TTT OAA ACC TAT OAA COG ATT OAA AAO 4380 
BCeH8I.C6Alt{|PETTS rXBK 

1445 1450 1453 1480 

CTT cue ATT CAT 
V H 2 a 
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